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Under development at Aerojet . . . 

AMERICA'S MOST POWERFUL LIQUID-HYDROGEN-FUELED ROCKET ENGINE 

The Nation’s largest and most sophisticated liquid oxygen/liquid hydrogen engine is now under development at 
Aerojet-General's Liquid Rocket Plant. The engine: the M-1 space booster, which will deliver well in excess of 
1,000,000 pounds of thrust to permit the launching of extremely heavy payloads. ■ As an integral part of the M-1 
project, Aerojet-General® also is completing one of the largest test facilities in the world, including two 370,000- 
gallon liquid hydrogen storage tanks and test-stands capable of handling boosters up to 3,000,000 pounds thrust. 
■ The M-1 is being developed by the Liquid Rocket Plant for the National Aeronautics and Space Administration. 
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Because of its ability to fill misaligned or oversized holes, the all-purpose. 
Blind Bolt fastening system has become an essential part of a method 
developed at Hill A.F. Base at Ogden, Utah, to repair wings of RF101C 
fighter aircraft at depot level maintenance. 

Since this unique repair method replaces only the tapered panels rather 
than entire wing structural assemblies, an estimated S2.815.92l.00 was 
saved during first year of a continuing program. With similar conditions, 
this method is applicable to other type aircraft, missile and space vehicle 
structure. 

At first, engineering analysis indicated that major repair of the damaged 
wing panels was not feasible. Because of the problem of aligning the hole 
patterns and varying tolerances between the original wing structure and 
the new factory panel, and yet retain the wing's original "set." the wing 
ent of the wing seemed necessary 




to fly the grounded 
Fortunately, a repair method was developed by Hill engineers and shop 
technicians to transfer the exact hole locations of a damaged wing panei, 
by means of a drill blanket and potted drill bushing technique, to a new 
undrilled skin panel. The latter then was drilled and, with matching hole 
patterns, solidly fastened with Blind Bolts to the wing structure. When 
resighted, the reworked wing showed no evidence of distortion. Thus, 
the repair was accomplished for the price of a skin panel rather than that 
of an entire wing structure. 

For repair or modification, usage of Blind Bolts and Blind Nuts 
structural disassembly; for production, they are useful for tig! 
structural areas, close-out panels and tubular members. For 
replacement purposes, self-locking Blind Bolts and Nuts 
match strength values of NAS bolts and nutplates. And, 
important to repair work, Blind Bolts are not grip sensiti 
WRITE FOR 24 PAGE NEW CATALOG 
Describes how factories, airlines a 

government facilities " J "" 

Bolts and Blind Nuts 

' repair. Also describes advantages, 
applications, strength data, 
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HEAC’500 ANALOG COMPUTER 

OFFERING MAXIMUM EXPANSION FLEXIBILITY AT MINIMUM COST 


ELIABLE 

PANDABLE 

VAILABLE 

1MPETITIVE 


The Reliability of REAC Analog Computers has been 
proven through years of unmatched performance, with 
typical unscheduled down-time averaging less than 3%. 
The new REAC 500 carries forward the Reeves tradition 
of built-in reliability. Put this proven performance to 
work for you. Let us help you with your procurement 
planning — it will be to your advantage. 

For further information on the REAC 500, write for Data File 701. 


REEVES INSTRUMENT 


CORPORATION 

s sewn Field. Garden CM,. New York 


AEROSPACE CALENDAR 


WEATHER FORECASTING SPEEDED BY STRADAP 



( Or: How to get a storm to look at the birdie ) 


Jan. 28— Fifth Annual Army Aviation Con- 
tract Services Symposium, International 
Inn. Washington. D. C. Sponsor: Na- 
tional Aeronautical Services Assn. 

Jan. 30-51-Ninth Annual Midwest Welding 
Conference. Armour Research Founda- 
tion of Illinois Institute of Technology, 
Chicago. 111. 

Jan. 30-Fcb. 1-Fourth Annual Solid Pro- 

C " at Rocket Conference, American 
ct Society, Bellevue Stratford Hotel 
and 'Die Franklin Institute, Philadelphia. 
Jan. 30-Feb. 1-National Winter Conven- 
tion on Military Electronics. Institute of 
Electrical and Electronics Engineers, Am- 
bassador Hotel, Los Angeles, Calif. 

Feb. 1— Fundamental Phenomena in the 
Material Sciences Symposium, Hotel Sher- 
aton Plaza, Boston, Mass. Sponsor: Ilikon 

Feb. ^-6— Symposium on Engineering for 
Major Scientific Programs, Georgia Insti- 
tute of Technology, Atlanta, Ga. 

Feb. 5-7— Advances in Metalworking Semi- 
nar, American Society of Tool and Manu- 
facturing Engineers, Park Sheraton 1 Iotel. 
New York, N. Y. 

Feb. 6-7— 59th Meeting, National Aerospace 
Standards Committee of the Aerospace 
Industries Assn., Ambassador Hotel, Los 
Angeles, Calif. 

Feb. 11-15— Third International Symposium 
on Quantum Electronics, UNESCO 
Building, Paris, France. Sponsors: Inter- 
national Scientific Radio Union; Office of 
Nasal Research; La Federation Nationalc 
Dcs Industries Elcctroniques. 

(Continued on page 1) 
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Take heart, all ye faithful who 
haven’t given up trying to outguess 
the weather. STRADAP is here! 

This latest addition to cryptic 
nomenclature means STorm RAdar 
DAta Processor. In brief, it’s a 
specially-developed computer and 
readout system that may well 
revolutionize methods of storm ob- 
servation and forecasting, and could 
lead to a system that provides 
complete, accurate storm maps of 
the entire nation on a real time basis! 

STRADAP was designed and 
built by Budd Electronics working 
in close association with the AFCRL. 
The first system was put into opera- 
tion late in 1962, at the AFCRL 
radar site at Sudbury, Mass. STRA- 
DAP was hardly settled in its new 
home when it was unceremoniously 
challenged by a blustering storm that 
produced two tornadoes in the area. 

STRADAP won. It detected the 
storm and displayed the details of 
its configuration as fast as the wily 
opponent changed its face. While 
other tornadoes and severe storms 
have been detected by radar, this is 
the first lime that radar observations 
of storm intensity and height were 
made aeailable within moments of 
observation time. 

Here’s how STRADAP works. 
While the radar scans the skies, 
STRADAP measures the intensity 
of storm echoes and the maximum 
heights of the storms. After each 
complete scanning, which takes 
about 3'A minutes, STRADAP 
prints out two numerical maps. One 
is an array of numbers having the 
geographical configuration of the 
storm area, but with each number 
representing maximum intensity in 
each 5 by 5 mile sub-sector. 


The second map is a similar array 
of numbers representing the maxi- 
mum height of the storm in each 5 by 
5 mile sub-sector. This is literally a 
topographic map of the storm. 

Because these maps are available 
every few minutes, meteorologists 
can follow the changes in a storm 
situation rapidly and accurately, 
spotting and scrutinizing areas in 
which severe activity is brewing. 
STRADAP can also store its data, 
transmit it on command to another 
station, or play it back for research. 
Other niceties include an alarm that" 
can be set to signal specific weather 
conditions, and facilities for insert- 
ing code into outgoing messages. 

You don’t have to know much 
about present methods of weather 
mapping and forecasting to appre- 
ciate the significance of STRADAP. * 
You may find even greater signifi- 
cance, however, in the fact that this 
system is another example of Budd’s 
considerable experience and skills in 
data processing, display and trans- 
mission successfully applied to a 
specialized problem. 

We’ll gladly show you how our 
abilities can go to work on your data 
handling problem . . . tell you more 
about STRADAP ... or welcome 
you to the renowned ranks of the 
Budd Electronics Chowder & 
Marching Society. Write for any or 
all of these reasons to Data Proc- 
essing and Display Systems Dept., 
Budd Electronics, 43-22 Queens St., 
Long Island City 1, New York. 
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INSTANT 
INTELLIGENCE 
FOR INSTANT 
DECISIONS 



Fairchild's n 
battlefield i 

This is what it 
photographic, 



instant evaluation. In the Ground Sensor Terminal, the signals are 
also recorded on film and rapid-processed for high-resolution ex- 
amination. Position of the aircraft or drone is traced automatically 
on a plot board for precise geographic location of each area viewed. 
If real-time imaging is a prime 
element of your project, look to 
Fairchild first. You will find 
more details in our brochure, 

"Facilities and Capabilities — an 
Eye to the Future.” Address 
Fairchild, Department 14, 750 
Bloomfield Ave., Clifton, N. J. los angeles. cal./palo alto, cal. 
A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY 


DEFENSE PRODUCTS DIVISION 


AEROSPACE CALENDAR 

(Continued from page 5) 

Feb. 12-13-Space Vehicle Thermal and At- 
mosphere Control Symposium, conducted 
by the Aeronautical Systems Division, 
Engineers Club, Dayton, Ohio. Sponsor: 
ASD’s Flight Accessories Laboratory. 

Feb. 15-Apr. H— International Aeronautics 
and Space Fair, Congresses and Compe- 
titions. Ibirapuera Park, Sao Paulo. Bra- 
zil. Sponsor: Santos Dumont Foundation. 

Feb. 20-22—1963 International Solid-State 
Circuits Conference. Philadelphia, Pa. 
Sponsors: Institute of Electrical and Elec- 
tronics Engineers; University of Pennsyl- 

Feb" 21-22— Western Region Conference. 
American Society for Quality Control. 
Flamingo Hotel, Las Vegas. Nev 

Feb. 26-Mar. 1-I9tli Annual Technical 
Conference. Society of Plastics Engineers. 
Statlcr Hilton Hotel. Los Angeles. Calif. 

Mar. 3-7— Seventh Annual Hydraulics, Cas 
Turbine. Aviation and Space Meeting. 
American Society of Mechanical Engi- 
neers. Statlcr Hilton Motel. Los Angeles. 

Mar. 6-7— Disc File Symposium. Hollywood 
Thunderbird Inn. Hollywood. Calif. Spon- 
sor: Informatics. Inc. 

Mar. 7-8— Propulsion Meeting. Institute of 
the Aerospace Sciences. Cleveland, Ohio. 

Mar. 11-13— Electric Propulsion Conference. 
American Rocket Society. Broadmoor 
Hotel, Colorado Springs. Colo. 

Mar. 15-16-Pacific Computer Conference, 
Institute of Electronic and Electrical En- 
gineers, California Institute of Technol- 
ogy. Pasadena. Gilif. 

Mar. 18-20— Space Flight Testing Confer- 
ence. American Rocket Society and Insti- 
tute of the Aerospace Sciences. Cocoa 
Beach. Fla. 

Mar. 18-21-1963 Western Metal Exposi- 
tion and Congress. Pan-Pacific Audito- 
rium and Ambassador Hotel, Los An- 
geles. 

Mar. 19-21— Second Air Force-sponsored 
Symposium on Bionics. Biltmorc Hotel. 
Dayton, Ohio. 

Mar. 25-28— International Convention. Insti- 
tute of Electrical and Electronics Engi- 
neers. Waldorf-Astoria and Coliseum. 
New York, N. Y. 

Apr. 1-3— Fourth Annual Structures and 
Materials Conference, American Rocket 



ton. D. C. 
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A RELIABLE ?ACE POWER 
AND IERMAL CONTROL SYSTEM 
FOR LUNAR EXPLORATION 

THE CRYHOCYCLE-R is 
one space power system 
now in the advanced test 
phase at Sundstrand Avia- 
tion - Denver. This system 
is unique in that it elimi- 
nates the problems of 
radiator development, ori- 
entation and protection, 
and the high weight of 
water evaporative cooling 
systems. Normally wasted 
energy (even the meta- 
bolic heat of the astro- 
nauts) is recovered and 
used. The working fluid, 
hydrogen, is heated both 
between stages and in the 
cylinders, significantly re- 
ducing the specific pro- 
pellant consumption and 
providing simultaneous 
power generation and 
thermal control. Be- 
cause it provides both 
power and cooling, independent of the vehicle’s external environment, 
the CRYHOCYCLE-R permits the development of a single lunar vehicle 
for exploration of any part of the moon, and at any time of the lunar 
day or night. r Because it operates on cryogenic propellants (and 
can utilize “boil-off”) it also has many advantages for parking and 
rendezvous applications. - For an over-all picture of Sundstrand's 
broad experience in chemical and solar dynamic space power systems, 
send a request to our Applications Engineering Department on your 
business stationery. If you would like to work on the Sundstrand 
engineering team finding practical solutions to challenging space 
problems, write to: Personnel Director, 



SUNDSTRAND - 



SOUTHWEST AIRMOTIVE- FT. WORTH! 


A new corral for transient business flyers... Out where the winged west begins! 


Now at Fort Worth Meacham Field — that famous 
brand of Southwest Airmotive Service! We call it: 
"The Business Flyers' Home on the Range — Out 
Where the Winged West Begins." Formerly Aircraft 
Sales, Inc., the same friendly folks are still around to 
give even better service. Southwest Airmotive — 
Fort Worth offers complete refueling facilities 
including all gasoline octanes, oil, and jet fuel, 


with a radio dispatched fleet of modern trucks. 
Complete airframe, engine and prop maintenance, 
parts and supplies, charter service, flight training, 
airplane sales . . . even a radio-dispatched courtesy 
car! Famous Western Style Southwest Airmotive 
service now available at Fort Worth Meacham Field, 
one of America's finest and best equipped general 
aviation airports. 


Southwest Airmotive Company 

AMERICA'S FINEST BUSINESS FLYING TERMINAL & SERVICE FACILITIES: 
Dallas • Love Field Fort Worth - Meacham Field 

JET ENGINE & ACCESSORY OVERHAUL: Dallas & Fort Worth 
SUPPLY DISTRIBUTION: Dallas, Houston, St. Louis. Kansas City, Denver 



AEROSPACE CALENDAR 

(Continued from page 7) 
can Nuclear Society, Ncthcrland Hilton 
Hotel, Cincinnati, Ohio. 

Apr. 22-23-Annual Meeting, National 
Aeronautical Services Assn., Washing- 
ton, D. C. 

Apr. 22-24— Second Manned Space Flight 
Symposium, Institute of the Aerospace 
Sciences in cooperation with NASA and 
AFSC, Dallas. Tex. 

Apr. 22-24— Third Annual San Diego Sym- 
posium for Biomedical Enemeering, Del 
Webb's Oceanlu 

Apr. 23-25— Hypei 


Jicgo, Cali 


i Society 


i Rocket Society am 
of Mechanical En 
•e Laboratory, Whi 


Apr. 29-30-1963 Spring Meeting. Western 
States Section/Tlie Combustion Institute, 
Vacation Village Motel. San Diego, Calif. 
Sponsor: Central Dynamics/ Astronautics. 

Apr. 29-May 2-22nd Annual National Con- 
ference. Society of Aeronautical Weight 
Engineers, Sheraton-Jefferson Hotel. St. 
Louis, Mo. 

Apr. 29-May 3-Annual Conference, Society 
of Photographic Scientists and Engineers, 
Ambassador Hotel. Atlantic City, N.J. 
Cosponsor: Army Research Office. 

May 1-3— 19th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington. D. C. 

May 2— Bioastronautics Conference, Ameri- 
can Rocket Society and Aerospace Medi- 
cal Assn., Los Angeles, Calif. 

May 2-3— Fourth National Sympos 


> in Elect 


i, Insl 


Marriott Twin Bridgr 
ton. D.C. 

May 3-8-1963 Annual Confer 
ran Assn, of Airport Exe< 

Beach Club and Coral Ridgi 


Calt 


Motels. F 


c. Fla. 

c Reliability i 


space Sciences. Washington. D. C. 

May 7-9— Electronic Components Confer- 
ence. Institute of Electrical and Electron- 
ics Engineers. Marriott Twin Bridges Mo- 
tel. Washington. 

May 13-15— National Aerospace Electronics 
Conference. Institute of Electrical and 
Electronics Engineers-lnstitiitc of the 
Aerospace Sciences. Davton. Ohio. 

May 15-17— Connecticut General Flight 

Air Transportation. Hartford. Conn. 

May 20-22— National Symposium on Micro- 
wave Theory and Techniques. Institute 
of Electrical and Electronics Engineers, 
Miramar Hotel, Santa Monica, Calif. 

May 20-22-National Telemetering Confer- 
ence. Hilton Hotel, Albuquerque, N. M. 

May 21-23-Spring Joint Computer Confer- 
ence. American Federation of Informa- 
tion Processing Societies, Cobo Hall, 
Detroit, Mich. 

May 27-28-Seventh National Conference 
on Product Engineering & Production, 
Institute of Electrical and Electronics En- 
Continental Hotel. Cambridge, 


Mass 
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BARRY DAMPING IN ACTION 



Adding stiffness (and that 
usually means mass) is seldom 
a satisfactory answer to the 
problem of structural response 
to shock and vibration. Adding 
damping is a much more prac- 
tical solution. 

Now Barry Controls offers two 
types of damping . . . the integral 
RIGIDAMP® technique, and a 
new pressure-sensitive additive 
damping. 

RIGIDAMP structures, with 
built-in damping have proven 
time and again that you can 
have lightweight structures and 
controlled dynamic response. 
For example, the curve above 
compares the transmissibility of 
an undamped mounting plate 
for an arming and fusing sys- 
tem to its RIGIDAMP replace- 
ment. The shaded area repre- 
sents reliability for critical plate 
mounted components . . . con- 


trolled response to launch con- 
dition and in-flight vibration . . . 
and a reduction in resonant am- 
plification from 40:1 to 5:1! All 
at no increase in weight! For a 
technical analysis of the solution 
to this mounting plate problem, 
ask for Case History EA 2661. 
If you’re concerned with the be- 
havior of simple or complex 
structures in dynamic environ- 
ments ... if structural fatigue, 
noise transmission, high accel- 
eration levels, or improved reli- 
ability are problems to you . . . 
ask for more information about 
Barry damping techniques. Data 
Sheet AI 1362, “additive damp- 
ing for existing structures”. 
Bulletin 60-10, "RIGIDAMP 
technique for built-in damping”. 
Just write, Barry Controls, 700 
Pleasant Street, Watertown, 
Mass., or 1400 Flower Street, 
Glendale, California. 



Rigidamp integral dar 


SHOCK, VIBRATION AND NOISE CONTROL 
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At -100 F all rubbers 
are disappointing 



except 

silicone rubber 


At 100' F below zero, other synthetic elastomers can hardly be tested, yet General 
Electric silicone rubber maintains excellent properties. For example, at — 100' F, 
silicone rubber can offer elongation of 500%, tear resistance of 300 pi, and tensile 
strength of 3,000 psi feven better than at room temperature). As a matter of fact, 
G-E silicone rubber is continually useful at — 130' F, and intermittently to — 320"F! 



GENERAL f§ ELECTRIC 


Babcock command- 
control systems go 


digital 



Babcock, a leader in analog-type command guidance and 
stabilization systems, is now developing digital equipment 
that meets both the economic limitations and the more 
stringent reliability and accuracy demands of combat 
surveillance and missile target vehicle programs. By taking 
advantage of decreased bandwidth requirements and utiliz- 
ing time-sharing techniques, Babcock makes it possible to 
control several vehicles simultaneously from a single ground- 
station installation without mutual interference. This develop- 
ment is another example of Babcock's basic ability to convert 
advanced techniques into low-cost operable hardware. 


(S' 
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BABCOCK ELEC 

1640 Monrovia Avenue, 

TRONICS CORP. 

Costa Mesa. California 



THE ABCs 
OF PCM 

If you have been paying proper attention to 
our always-factual propaganda, you of course 
know that Telemetries’ Universal PCM Decom 
Systems have been field-proved for 10 n hours 
at more than 40 major NASA, military and 
industrial installations. 

But it should come as a pleasant surprise to 
learn that the modular building-blocks of these 
almost-infallible systems are now available in- 
dividually. 












SPS will maintain them in precision machining. 
IDQA (Individual Documented Quality Assurance- 
unique with SPS) will certify the 
confidence level of each precision machined part. 
Write or phone for Facilities Booklet. 
STANDARD PRESSED STEEL CO. 



Who has both: 1.5 Me recorder and 1.5 Me tape? 






We just don’t like to leave things undone. Recently, our 
engineers developed the first 1.5 Me per track, multi- 
track recorder— the FR-1400. Like every Ampex re- 
corder, it gives you outstanding performance. 

We felt we had to develop a tape that equalled 
the FR-1400 in quality of performance. Hence: 

Ampex 9101— a 1.5 Me tape. This new tape 
is a high resolution, heavy duty type with ex- 
cellent wear characteristics. It offers high reli- 


ability and superior performance. And can record 1.5 Me 
of data at a speed of 120 ips. Ampex 9101 tape rounds 
out a recording system that gives you the highest fre- 
quency in longitudinal recording today. For 
more information write the only company 
providing recorders, tapes and memory de- 
vices for every application: Ampex Corp., 
934 Charter St., Redwood City, r. i 
Calif. Worldwide sales and service. J ™"*™ | 






For industrial panels, 
service vehicles, 
tractors, cranes, etc. 


5 


SERIES 


Heavy-Duty Pushbutton Switch 
Designed to Take Rough Abuse! 


Rugged Series 5 pushbuttons are triple sealed at panel 
to keep out oil, lube, dust, dirt and moisture. Units with- 
stand high G shock, are corrosion resistant, provide 
dependable service in temperatures —40° to +160°F. 
Round or square operating knobs take labeling; have 
long operating plunger to allow firm grip even while 
operator wears heavy gloves. Self-return, push-pull, 
maintained or alternate action. 

19 DIFFERENT BASIC SWITCH UNITS provide wide 
circuit versatility; snap in without tools. In combination 


with other modular choices they provide hundreds of 
different modular options. Get the entire story. Send for 
12-page catalog 68... or consult Yellow Pages for near- 
est MICRO SWITCH Branch Office. 

MICRO SWITCH 

FREEPORT. ILLINOIS 
A DIVISION OF HONEYWELL 

IN CANADA : HONEYWELL CONTROLS LIMITED. TORONTO IT. ONTARIO 





Must command 
communications 
be vulnerable? 

Command and control communication 
systems are vulnerable unless they meet 
the tests of survivability, reliability, and 
flexibility. Electronic Communications, 
Inc., has proved its capability to design 
and develop communication systems that 
meet these tests. □ The Strategic Air 
Command’s Airborne Command Post 
communication system is a demonstration 
of this capability. In the most difficult 
environments, this air dispersed system 
maintains a simultaneous contact with 
the SAC commander, the numbered air 
forces and other major commands. Fly- 
ing around the clock, command post 
planes give SAC the ability to order and 
deliver a retaliatory strike even though 
the main ground command post is de- 
stroyed. □ ECI developed this flexible, 
highly reliable communication concept, 
in cooperation with the U.S. Air Force, 
and delivered the first system 11 days 
ahead of schedule. To help solve 
your communication problem, . . . 3SK 



Major Breakthrough in Antenna Design 



Aviation Week 

& Spate Technology 
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Lockheed announces advanced environmental 
testing facilities available now to 
industry and defense. 

Successful on-the-job performance of components and 
complete equipments can now be assured by thorough 
reliability testing in one of the East's finest environ- 
mental laboratories. At Lockheed Electronics, test en- 
gineers check out simple and complex equipment 
through extreme environmental simulations ranging 
from upper altitudes to the ocean floor. From sub-freez- 
ing to fiery hot conditions. From normal to violently 
explosive atmospheres. 

The laboratory pushes products up to and through their 
destruction points— recording and analyzing perform- 
ances to enable designers to strengthen weaknesses that 
appear at any point during the rugged tests. Above, a 
huge Lockheed shipboard radar antenna undergoes a 


typical test simulating extremes of pitch and shock 
which a destroyer might experience. 

Originally created to assure the reliability of Lockheed 
Electronics’ products, the Lockheed Environmental Test 
Laboratory is now prepared to conduct standard tests 
or special evaluations for manufacturers of commer- 
cial or military products or equipment. Its technical 
staff can run single or combined tests to your specifica- 
tions or your own personnel can attend and consult. All 
results are documented in concise technical reports. 
Security provisions permit environmental testing on 
projects classified through Secret. 

For complete details write for a copy of Lockheed’s test 
facilities brochure, "Environment in the Laboratory . . . 
a service to industry.” 

Lockheed Electronics is the electronics gateway to sev- 
eral thousand scientists and engineers and technologists 
who work for Lockheed. 


LOCKHEED ELECTRONICS COMPANY 

plainfielo, new jersey A Division of Lockheed Aircraft Corporation 


E D I TO RIAL 


The Mid-Course Budget 


The Fiscal 1964 federal budget confirms that the 
aerospace industry faces several busy and prosperous 
years (AW Jan. 14, p. 21). This budget calls for a 
S7.3-biilion effort in space technology, of which S5.7 
billion goes to NASA and SI .6 billion for the military 
space program, and about SI 6.2 billion in the defense 
budget for research, development, test and procurement 
of aircraft, missiles and avionics. Both of these totals 
arc postwar records, and reflect the mood of the Ken- 
nedy Administration in mid-course. In the aerospace 
field, this mood reflects a determination to face up to 
the increasing fiscal burden of the responsibilities the 
Administration has incurred, and to channel its effort 
toward the hard-priority goals it established earlier. In 
this respect it is a responsible budget, because on the 
military and space programs it should deliver what is 
required and promises no illusory accomplishments sup- 
posedly achieved bv fiscal sleight of hand. 

In space technology the hard priority is the Apollo 
manned lunar landing program, and the record NASA 
budget is oriented preponderantly in the direction of 
the moon. This naturally means a reduced program in 
pure space science, and a less vigorous push clear across 
the ever-broadening spectrum of this technical frontier. 
There will certainly be criticism from Congress, the 
scientific community and the taxpayers of this slicing 
of the available space dollar. But there can be no crit- 
icism of the Administration’s clarity of purpose in this 
space budget. It is putting its money where its mouth is. 

The budgetary priority on the Apollo program for 
Fiscal 1964. during which it will absorb about 4% of 
the total federal budget, is extremely significant. For 
while there is no guarantee of ultimate technical success 
in any budget, this is the year in which a budgetary 
failure could have crippled the Apollo program beyond 
repair. The critical technical years still lie ahead for 
Apollo, but it can hurdle its most critical financial year 
if the final congressional verdict closely resembles the 
Administration's request. This level of financial support 
for Fiscal 1964 will at least assure that the star-spangled 
lunar capsule will stay in the race to the moon with the 
Soviet Vostoks, whereas a budget axing now would guar- 
antee a second place finish. 

The S53. 7-billion defense budget (sec p. 26) contains 
no surprises for followers of the Kennedy Administra- 
tion's defense policy and the philosophy of its defense 
secretary, Robert S. McNamara. It follows their original 
program of vastly increasing airlift capacity; increasing 
and modernizing non-nuclear war forces, including tacti- 
cal airpower, and putting their major strategic force ex- 
pansion into the Polaris and Minuteman solid-propellant 
ballistic missiles. However, the Fiscal 1964 defense budget 
faces squarely several procurement humps that this policy 
has created and there appear to be no budgetary stretch- 
outs in any of the key programs the Administration 
considers vital. There arc omissions, stretch-outs and 
hold-downs in programs other people, including leaders 
of the military services, feel arc vital— in fact, some $13 
billion worth of omissions. 

However much critics of the Kennedy defense policies 
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may disagree with their goals— and we must enter several 
dissents— they will find it hard to criticize the Fiscal 
1964 defense budget as a responsible effort tailored to 
implement these policies fully and achieve these goals. 
For example, both the large procurement items for com- 
pletion of the Army’s weapon modernization program 
and the enlargement of the USAF Minuteman force 
could have been reduced in the current budget, and 
stretched oxer several years to keep this budget much 
closer to the S50 billion plateau the Kennedy Adminis- 
tration originally envisioned. I his would have signif- 
icantly delayed the combat capability sought from both 
programs. But the full fiscal impact of these programs 
was absorbed in this budget to obtain the earliest possible 
combat capability. 

Ironically, in view of the loudly trumpeted demise of 
the manned aircraft some years ago by some false 
prophets of the missile age, the largest single procure- 
ment in the defense budget is approximately $6.4 billion 
for aircraft. Main programs in this category are what de- 
fense officials term "a massive buy" for the McDonnell 
F4I1 fighter variants for both Navy and USAF and the 
Lockheed airlifters— the turboprop C-130 and the turbo- 
jet C-141. Major programs in the S4.1 -billion missile pro- 
curement are the Navy's Polaris, which will complete 
its program of 41 operational submarines in this budget, 
and the USAF Minuteman. 

The $7.3 billion research, development and test ac- 
count includes $2.2 billion for missile systems, including 
the advanced anti-ICBM Nike X. advanced Minuteman 
and new versions of the Polaris beyond A-3; about $700 
million for aircraft including TFX and the XC-142 
VTOL transport; and about $1.3 billion for military 
space (an additional $300 million booster procurement 
and construction is listed elsewhere). 

Among the plums for the aerospace industry missing 
from the Fiscal 1964 budget arc Skvbok, the RS-70. jet- 
powered administrative aircraft and the supersonic trans- 
port. These are some of the alternatives that had to be 
weighed against completing the Polaris and Minuteman 
programs at maximum pace, giving the Army air- 
lift mobility and replacing its World War 2 weapons 
with modern firepower. There can and will be argument 
over some of these choices, but again there can be noth- 
ing but admiration for the men who made these hard 
decisions instead of letting the defense budget continue 
its 10-year drift as a yeasty, ever-rising lump of strat- 
egically shapeless dough. 

The magnitude of the federal budgets for space and 
defense in Fiscal 1964 places a tremendous responsibilitv 
on the aerospace industry, which will do most of the 
research, development and production of the hardware 
required. It will require alert, hard-nosed management 
to discharge this responsibility to the taxpayer and nation, 
along with equal responsibility to their stockholders. 
And it places greater urgency than cxer before on this 
government-industry partnership to find a workable svs- 
tem for adequately rewarding superior performance and 
penalizing failure. 

—Robert Hotz 
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new war-club for nation’s arsenal 


, T(ie Shrike is an air-launch missile of the Bureau of Naval 
Weapons, being developed by the U. S. Naval Ordnance 
TesI Station. China Lake, Calif., with engineering and manu- 
facturing support provided bV Texas Instruments Incorporated. 


The Navy’s Shrike missile is the first of a new 
breed of weapons designed specifically to increase 
air-to-surface striking power. Shrike will provide 
a new attack capability against heavily defended 
tactical target areas, combined with increased pro- 
tection for the Navy’s pilots and aircraft under 
operational conditions. Texas Instruments is the 
prime contractor for the guidance and control 
sections of the Shrike missile, applying skills in 
electronics and aerodynamics. TI contributes to 


the development of this high-performance weapon 
more than 20 years’ experience in recognizing 
and solving tactical performance problems. ■ In 
addition to its systems management capabilities, 
TI possesses a unique combination of proved skills 
in many areas of endeavor. Expanding from a 
broad research base, TI interweaves its various 
technologies to provide a continuous flow of 
improved products and services for its customers. 
Write Department J,S. 
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WHO'S WHERE 


In the Front Office 

Jack L. Bromberg, vice president-pro- 
grams. Missile Sc Space Systems Division 
of Douglas Aircraft Co.. Santa Monica, 

North American Aviation's Space and In- 
formation Systems Division, Downey, Calif., 
has named the following as vice presidents: 
Frank Compton— Advanced Programs Devel- 
opment; George Jeffs— Paraglider Program 
Manager; Dr. W. R. Laidlaw— Advanced 

Honors and Elections 

'Hie Institute of the Aerospace Sciences 
has announced the following as recipients 
of the IAS Honors and Awards for 1962: 
Honorary American Fellowship to Robert 
R. Gilruth. director of the NASA Manned 
Spacecraft Center; Honorary Foreign Fel- 
lowship to Sir Arnold A. Hall, managing 
director of Bristol Siddelcy Engines. Ltd.; 
the Louis W. Hill Space Transportation 
Award to Dr. C. Stark Draper of Massa- 
chusetts Institute of Technology; the John 
Jeffries Award for the advancement of aero- 
space medicine to Dr. James L. Goddard, 
civil air surgeon for the Federal Aviation 
Agency; the Robert M. Loscy Award for 
contributions to the science of meteorology 
as applied to aeronautics to Dr. Jacob A. B. 
Bjerknes of the University of California; 
the Sylvanus Albert Reed Award for achieve- 
ment in theoretical investigation in aero- 
nautical sciences to Walter C. Williams, 
associate director of the NASA Manned 
Spacecraft Center; the Lawrence B. Sperry 
Award for a notable contribution to the 
advancement of aeronautics to Robert O. 
Piland, dcpntv manager of the Apollo 
spacecraft project at the NASA Manned 
Spacecraft Center. Elected IAS fellows: 
John V. Becker. NASA Langley Research 
Center; Paul F. Bikle. NASA Flight Re- 
search Center; Scott Crossfield. North 
American Aviation; A. F. Donovan, Aero- 
space Corp.; James C. Floyd. I lawker Sidde- 
lcy Aviation, Ltd.; Prof. W. D. Hayes, 
Princeton University; Prof, lsao Imai, Uni- 
versity of Tokyo; Charles S. Jones. Acad- 
emy of Aeronautics: Raymond D. Kelly, 
United Air Lines; Dr. Hermann H. Kmz- 
wcg. NASA Office of Advanced Research 
and Technology; Prof. R. H. Miller, Massa- 
chusetts Institute of Technology; Mundy I. 
Pealc, Republic Aviation Corp.; Ira G. Ross. 
Cornell Aeronautical Laboratory; Ronald 
Smelt, Lockheed Missiles and Space Co.; 
R. Dixon Speas. R. Dixon Spcas Associates; 
George S. Trimble. Tire Martin Co.: 
Walter C. Williams, NASA Manned Space- 
craft Center. 

The 1962 Grover E. Bell Award has been 
presented to Brig. Gen. Robert R. Wil- 
liams, commanding general, in behalf of 
U. S. Army Aviation Center. Ft. Rucker. 
Ala., “for development of the armed heli- 
copter concept introduced to service bv the 
UH-1B during 1962." 

The 1963 Queen's New Year Honors 
List (United Kingdom) announced the 
award of a knighthood to James Denning 
Pearson, chief executive and deputy chair- 
man of Rolls-Royce, Ltd. 

(Continued on page 126) 


INDUSTRY OBSERVER 

► Air Force Ballistic Systems Division has begun awarding an extensive 
series of contracts for studies of ballistic missile concepts for new types of 
ICBMs that may be made available in the 1968-74 time period (AW Nov. 
5. p. 103). General Electric has been selected for a radio-inertial guidance 
system study. International Business Machines and American Bosch Arma 
for parallel studies of the global ranging missile guidance system and AC 
Sparkplug and Sperry Rand for the dormant missile guidance system. Space 
Technology Laboratories will perform the large payloads study. 

► Proposals for analytical and experimental studies of potential aerothermo- 
elastic problem areas associated with Aerospace Plane will be submitted by 
industry competitors to Air Force’s Aeronautical Systems Division by mid- 
February for contract award in March. Program, previously detailed (AW 
Jan. 7, p. 23), will include divergence and angle of attack studies in a speed 
range of about Mach 0.8 to Mach 6. 

► Probable assignment of roles in the Apollo lunar landing program will have 
one of the two crew members of the lunar excursion module (LEM) remain 
in the capsule to provide a communications link between the second astro- 
naut on the lunar surface and the orbiting mother craft and earth stations. 

► Bristol Siddeley BS.53-5 vectored thrust engine for the Ilawker P.1127 
VTOL fighter will be delivered to Hawker Aircraft for flight testing this 
spring. The engine will produce 15,000-lb. thrust. The aircraft has been 
flying with 14,000-lb. thrust engine since the Farnborough air show (AW 
Sept. 17. p. 54). 

► Design parameters of the Army Missile Command’s Lance missile (for- 
merly Missile B) anticipated an operational altitude capabilitv of about 15 
mi. During initial portion of powered flight, acceleration peak loads will not 
be less than 20g and may be high as 30g. Storage life of the missile may 
be as long as 10 vr. in a temperature variation from — 65F to +155F. 

► NASA has requested design studies of an electronic equipment complex 
to reduce raw data from space flights and ground tests for its Manned 
Spacecraft Center automatic data reduction facility to be built at Clear Lake. 
Tex. New facility will handle large data reduction problems relating to 
Gemini and Apollo flights, space environment tests, astronaut training 
devices such as the centrifuge and other equipment testing. Copies of the 
NASA request are available for reference at Control Systems Procurement 
Office, NASA Western Operations Office, Santa Monica, Calif., and NASA 
headquarters, Washington, D. C. 

► Lunar Excursion Module (LEM) being built by Grumman Aircraft Engi- 
neering Corp. for NASA will be designed to execute its missions without 
the requirement of a lunar logistics vehicle or descent navigation aids, such 
as beacons or reflectors. Design will be kept flexible enough, however, that 
LEM will be able to use these other systems if they are developed in time 
for the initial landing and if it is felt that they will contribute to the over-all 
probability of success of the flight. 

► NASA is planning to install approximately six dials and lights of the go/ 
no-go type on the Agena stage to be used in rendezvous maneuvers with the 
two-man Gemini spacecraft. This instnimentation will indicate to the 
Gemini crew the condition of the Agena, after rendezvousing and docking of 
the two units has been accomplished. They will show how much fuel 
remains in the stage, gas pressure levels and the status of electrical, hydraulic 
and pneumatic systems. By mounting this instnimentation on the forward 
end of the Agena (the end which mates to the Gemini spacecraft) NASA 
will eliminate the requirement for an electrical interface between the stage 
and the spacecraft. Distance between the dials and the Gemini crew mem- 
bers will be about six feet. 
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Scheduled to fly in mid-1963, the Army XV-5A 0 lift fan research aircraft 
will provide greater payload/range capability than any other high per- 
formance V/STOL system. 

Now being designed and built by Ryan Aeronautical Company, under 
contract to General Electric, the XV-5A* aircraft will be powered by two 
J85 jet engines which drive submerged wing fans for vertical flight. This 
unique concept provides two to three times more lift, for a given amount 
of installed engine thrust, than any other high speed V/STOL design. 

Result: Greater payload/ range capability — less fuel consumption and 
need for logistic support. Because the lift fan system multiplies engine 
thrust by 300 percent, for vertical flight, XV-5A' : ' engines can be sized 
for most efficient hovering and cruise conditions and do not have to be 
oversized to meet V/STOL flight requirements. These inherent and de- 
signed advantages give the XV-5A 4 performance which meets anticipated 
requirements for military missions. c formerly vz-ii 
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fan efflux provide major advantages for 
operation from unprepared sites. 



Soviet Nuclear Threat 


New AIA President 


Space Council Funds 


Telstar, Relay Hearings 


Washington Roundup 

Soviet scientists “have worked out a 100-mcgaton bomb" but their calculations 
show that it “must not be used in Europe" because the explosion would affect East Ger- 
many "and several other countries,” Soviet Chairman Nikita Khrushchev told the East 
German Communist Party congress last week. The weapon can be used “only outside 
the confines of Europe." Khrushchev said. The yield of 100 megatons is a limit only 
from the point of view of military efficiency, he said. 

Klmishchev said estimates bv foreign scientists and military experts are that the 
U. S. has “roughly 40.000 nuclear bombs and warheads,” and "everyone knows that the 
Soviet Union too has more than enough of this stuff. What would happen if all that 
nuclear armament were dropped on human heads? As the result of the first blow alone, 
700 to 800 million people would have perished. All the big cities would be wiped out or 
destroyed not only in the two leading nuclear states-the U. S. and the Soviet Union 
—but also in France, Britain, Germany, Italy, China, Japan and many other countries 
of the world." 


Karl G. Harr, Jr., a 40-year-old New York lawyer who served in defense and security 
posts under the Eisenhower Administration, has been named president of Aerospace 
Industries Assn. He is expected to take office about Apr. 1. The job has been open since 
last May 15, when August C. Esenwcin retired because of ill health. George F. Han- 
naum, vice president, has been acting president. Since 1961, Harr has been associated 
with the law firm of Rogers, Hoge and Hills in New York City, working with clients 
in the aerospace field. He was special assistant to the undersecretary of state for admin- 
istration, deputy assistant secretary of defense for international security affairs, and 
special assistant to President Eisenhower for security operations coordination between 
1954 and 1961. Harr is a niagna cum laude graduate of Princeton University, a graduate 
of Yale Law School, and obtained his doctorate as a Rhodes Scholar at Oxford Univer- 
sity. 

U. S. and Italian officials have discussed the removal of two Italian-manned Jupiter 
intermediate-range ballistic missile squadrons from Italy as a part of the modernization 
of North Atlantic Treaty Organization weapon systems. Jupiter’s targets probably 
would be assigned to Polaris submarines. 

National Aeronautics and Space Council is asking for an operating budget of 
$525,000 for Fiscal 1964, a decrease of 55,000 from its current amount. The Staff will 
remain at 52. and 5404,200 of the request is for salaries. 

Dr. Edward C. Welsh, the council's executive secretary, continues to be outspoken 
on space expenditures and other controversial subjects. Referring to resistance from 
some scientists to the cost of the space program, Welsh told a luncheon audience here 
that “there are bound to be stupid people in every' field. Just because they’re labeled 
scientists doesn’t eliminate them from being stupid." 

Lockheed JetStar and a North American A-5A will be used by National Aeronautics 
and Space Administration in the coming year to study supersonic transport operating 
problems. NASA is buying the JetStar to modify it for use as a variable stability aircraft 
for control studies. It will be delivered in July. The A-5A was bailed from the Navy 
and will be used in studying problems of the transport crew and air traffic controllers 
during letdown. Both aircraft will be based at NASA's Flight Research Center, 
Edwards, Calif. 

Performance of the American Telephone & Telegraph Telstar and Radio Corp. 
of America-developed Relay communications satellites will be explored by the Senate 
commerce committee at a public hearing Jan. 29. 

A week later, the 15 incorporators of the Space Communications Corp. will be 
briefed by the Rand Corp. on the economics as well as the technical aspects of a 
world-wide operational network. Rand financed the study itself. 

One highlight of the new NASA budget request (see p. 29) is a S5-million item 
to begin work on an Electronics Research Center in the Boston, Mass., area. It is 
expected to cost $50 million and employ 2,000 eventually. NASA has no other center 
devoted solely or chiefly to electronics among its 17 installations. 

Kennedy Administration is tying a massive federal aid program for colleges and 
universities into its space and defense efforts, which may avoid many of the objections 
Congress has to granting direct aid to schools. Legislation is being drafted to implement 
school aid recommendations of the recent President’s Science Advisory Committee 
report, which said that "impending shortages of talented, highly trained scientists and 
engineers threaten the successful fulfillment of vital national commitments." NASA 
also is developing a large program for encouraging scientific and engineering training. 

—Washington Staff 
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Kennedy Asks $53.7 Billion for Defense 


Budget reflects continuation of trends rather than 
new efforts; total is $2.4 billion more than last year. 

Bv George C. Wilson 


Washington— President Kennedy hist week asked Congress for S’ ’.7 billion 
in new funds for Fiscal 1964 to finance the biggest military program since 
the end of World War 2. 

Tlie total is $2.4 billion above the Fiscal 1963 level and $10.6 billion above 
President Eisenhower's military budget for Fiscal 1961. The new budget 
is basically a continuation of Kennedy Administration projects rather than 


any marked expansion or new starts in 

Secretary of Defense Robert S. Mc- 
Namara over the next several weeks 
will defend the budget before congres- 
sional committees as flexible, despite 
the continued emphasis on missiles at 
the expense of manned bombers. Mc- 
Namara contends that the current mix 
of existing bombers and improved mis- 
siles will give the U. S. all the fire- 
power and versatility it will need for the 
rest of the decade. 

President Kennedy must ask Con- 
gress to support his record peacetime 
budget at the same time he is asking 
for a SI 3.5 billion cut in taxes (see 
p. 28). Mis justification for this was 
expressed in his Jan. 17 budget mes- 
sage: "There is no discount price on 
defense." President Kennedy said. "The 


weaponry. 

free world must be prcpaicd at all times 
to face the perils of global nuclear war. 
limited conventional conflict and covert 
guerrilla activities. - ’ 

The Fiscal 1964 defense budget is 
half of the total new obligational att- 
thority sought for all the Administra- 
tion's programs— SI 07.9 billion. Even 
so, Defense Dept, officials said the new 
budget is SI 3 billion less than the 
amount that the individual services re- 
quested. One slash McNamara made 
was the S245 million asked by the Navy 
and Air Force for new aircraft to mod- 
ernize part of the present administrative 
fleet of 3.900 planes. 

The budget as approved by McNa- 
mara was not cut by the Budget Bureau. 



President Kennedy said the Defense 
Dept, program will provide "a strong 
strategic retaliatory force capable of sur- 
viving a surprise attack and responding 
effectively in a controlled and flexible 
manner against the aggressor.” will im- 
prove aircraft and missile defenses and 
will build “more powerful and flexible 
conventional forces" and "strengthen 
counter-insurgency forces." 

The total new obligational authority 
sought by Defense Dcpt.-S53.7 billion 
—is the amount of new money it wants 
Congress to appropriate for Fiscal 1964. 
The total military needs are estimated 
at $55.2 billion. But this figure is re- 
duced to $53.7 by money on hand. 
Actual military spending in Fiscal 1964 
is estimated at $52.4 billion, or more 
than half of the government's total esti- 
mated expenditures of S9S.S billion. 
Mere is the breakdown for Fiscal 1964 
in billions: 


This record amount of peacetime 
spending is looked upon by Administra- 
tion economists as a stimulant to the 
national economy as well as an invest- 
ment in security. Defense officials arc 
promising lawmakers that thev nail 
spend the military money in depressed 
areas of the nation when possible and 
also will give a larger share of the dol- 
lars to small business. 

The desire for defense dollars plus 
fears that there is too much reliance on 
missiles will make this .ear's military 
budget the most both r.itcvlud oi • n 
Congress since President Kennedy took 
office (AW Jan. 14. p. 34). 
Procurement Highlights 

President Kennedy is requesting 
$16.7 billion in new funds for defense 
procurement for I'iscal 1964. These 
funds would buy: 

• Combat aircraft. Major portion of 

the SI. 2 billion in the Air Force budget 
for this category will be spent on 
the Navv-McDonncll F-4B (formerly 
F4II-1) advanced tactical fighter, includ- 
ing the reconnaissance versions, desig- 
nated RF-4C, Sizable portion of the 
Navy’s SI. 5 billion for combat aircraft 
also will go for this McDonnell fighter. 
Defense Dept, is enthusiastic about the 
aircraft, and plans to make it the back- 
bone of its tactical figh : forces. 

• Airlift. Air Force plans to spend S654 
million for Lockheed C-130 turboprop 
and C-141 turbojet transports to con- 
tinue the buildup of military airlift ca- 
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pability. But procurement of Boeing 
KC-135 tankers will be completed in 
Fiscal 1964. gi'ing the Air Force a 
fleet of "over 650" of the aircraft, ac- 
cording to defense officials. No Navy 
money will be spent on airlift aircraft 
but the Army will spend part of its S9.2 
million for 1,600 aircraft, including dc 
Havilland CV-2A Caribous and Grum- 
man OV-1A Mohawks. Defense Dept, 
objective is to triple the airlift capacity 
on hand when the Kennedy Adminis- 
tration took office. 

• Trainers. Air Force intends to spend 
$146.7 million on training aircraft; the 
Navy. S33.5 million. 

• Helicopters. Part of Air Force budget 
of S312.7 million for special aircraft will 
go for helicopters for reconnaissance, 
missile base support (see p. 33) and 
rescue. Navy will buy utility helicopters 
from its S27.7 million “other aircraft" 
fund, as well as a version of the Lock- 
heed C-130 to support Polaris subma- 
rines. Army in Fiscal 1964 will buy ad- 
ditional Bell Iroquois and Vertol Chi- 
nook helicopters from its S9.2 million 
aircraft fund. 

• Ballistic missiles. USAF will buy an 
additional I 50 Minuteman missiles for 
a total force of 950 and will conclude 
in Fiscal 1964 its procurement of Titan 
2s. Air Force plans to spend SI. 7 bil- 
lion on these ICBMs in Fiscal 1964. 
compared with SI. 8 billion in Fiscal 
1963 and SI. 5 billion in Fiscal 1962. 
Navy will spend S61S million on Po- 
laris missiles and support equipment in 
Fiscal 1964. compared with $41 1.6 mil- 
lion in Fiscal 1963 and $328.5 million 
in Fiscal 1962, 

• Other missiles. Air Force intends to 
spend S210.2 million to start the pro- 
curement of the Shrike missile which 
homes in on enemy radar, and the 
Sparrow 3B air-to-air missile. Same fund 
will finance additional purchases of the 
Hughes Falcon air-to-air missile. Mar- 
tin Biillpup air-to-ground missile and 


trainer, Ryan Fircbec target drone. 
Navy, from its 5335-million special 
fund, will buy additional Sparrow and 
Sidewinder air-to-air missiles: increase 
purchases of Texas Instruments Shrike 
and Martin Bullpup air-to-surfacc mis- 
siles. and continue procurement of 
these ship-launched, surface-to-air mis- 
siles: General Dynamics Tartar and Ter- 
rier and Bendix Talos. DOD officials 
said procurement of the Goodyear Sub- 
roc submarine-launched, anti-submarine 
missile will be accelerated in FY1964. 
Army's S1S7.8 million missile fund will 
be used to buy additional surface-to-air 
and surface-to-surfacc missiles, includ- 
ing: Western Electric Nike-I Icrculcs and 
Raytheon Hawk air defense missiles; 
General Dynamics Mauler missiles for 
mobile armor and infantry units: heli- 
copter-transportable Martin Pershing: 
improved versions of the Emerson Elec- 
tric Honest John and Little John rockets 
and the solid-fueled Sperry Sergeant. 


• Polaris submarines. Navy intends to 
spend $702.3 million in Fiscal 1964 to 
start construction on six more nuclear- 
powered Polaris submarines. When 
these arc completed, the U.S. will have 
41 Polaris submarines. Defense officials 
do not contemplate expanding the fleet 
beyond the 41 in the 1960s. 

• Fleet modernization. Defense Dept, 
officials contend thev are solving the 
problem of “block obsolescence" of the 
Navy fleet through a steady program 
of construction and modernization. 
Budget plans call for six nuclear-pow- 
ered attack submarines, modernizing of 
19 destroyers and conversion of five 
other destroyers and two frigates to 
guided missile ships. Four amphibious 
transports large enough to carry heli- 
copters will be built in Fiscal 1964. 

President Kennedy requested S7.3 
billion in new funds for research and 
development projects in Fiscal 1964, 
ranging from the USAF-Nortli Ameri- 
can B-70 supersonic bomber to the 
Army- Western Electric Nike Zeus anti- 
missile missile. The new obligational 
authority would be apportioned this 
wav: Air Force. $3,621,800,000; Navv. 
$1,572,900,000: Anuv, SI. 469,900.000; 
DOD and its agencies S597.400.000. 

Significantly, most of the research 
money is to continue the testing of 
projects already under wav. Military 
leaders failed to persuade civilian policy 
makers— notably those in the office of 
Dr. Harold Brown, director of defense 
research and engineering— that Fiscal 
1964 is the year to expand such pro- 
grams as the B-70 and Nike Zeus. Atti- 
tude of the civilian leaders is that the 
U. S. can afford a technological breather 
before embarking on any doubtful pro- 

Hovvevcr. these research and develop- 
ment projects would be continued in 
Fiscal 1964 with the possibility of 


Functional Distribution of Defense Funds 


(in billions) ' 

Major Military Program! 

FY1962 FY1963 FY1964 
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Disarmament Funds 

Washington— President Kennedy last 
week asked Congress to repeal a SI 0-mil- 
lion ceiling on animal funds for the Arms 
Control and Disarmament Agency and 
also to appropriate SI 5 million for Fis- 
cal 1964. 

Congress wrote the ceiling into law 
when it reluctantly approved legislation 
creating ACDA in the fall of 1961. 

Of the proposed SI 5 million. S4 mil- 
lion would be for operation of the agency 
and Sll million for contracts or grants 
for studies in the held of arms control 
and disarmament. 

The disarmament agency’s S6.5-mil- 
lion budget for Fiscal 1963 provided 
S2.5 million for agency operations and 
S4 million for contracts. 


being accelerated later in the decade: 

• B-70 bomber. McNamara ignored 
pleas of Congress and asked for no new 
funds for Fiscal 1964. He intends to 
use only SSI million from earlier ap- 
propriations to continue the develop- 
ment of three aircraft and advanced 
tadar equipment for possible use on 
them. The defense secretary still hopes 
to keep the development cost to SI. 350 
billion, with S50 million of that amount 
cannarkcd for special sensors and other 
sophisticated equipment for recon- 
naissance and guidance applications on 
supersonic aircraft. 

lie feels there is no urgent need for 
going into production now on an ad- 
vanced bomber because the U.S. has 
a fleet of more than 700 B-52s and 
B-5Ss which can carry "over 500" 
North American Hound Dog Missiles 
to supplement the firepower of 1.100 
ICBMs already operational or to be 
ready by Calendar 1966. 

• Nike Zeus. Annv's anti-missile mis- 
sile program has been so "radically re- 
designed,” according to defense officials, 
"that it deserves a new name." Budget 
calls for spending 5425 million in Fis- 
cal 1964 on anti-ICBM concepts, with 
S100 million on projects far different 
from Nike Zeus. This funding includes 
the Sprint and hard point programs 
(AW Jan. 7, p. 34). 

• MMRBM future. DOD will con- 
tinue development of mobile me- 
dium-ranee ballistic missile but officials 
emphasize that the weapon is not con- 
sidered a substitute for Polaris missiles. 
Initial industry proposals for conducting 
program definition phase of the 
MMRBM arc expected to be submitted 
in February or March, according to 
Defense Dept. The budget states the 
MMRBM may be a land or sea based 

• Other missile development. All told. 
Defense Dept, plans to spend $2,226,- 
S66.000 to develop and test missiles and 
■elated equipment in Fiscal 1964. This 


is less than the $2,445,560,000 and 
52,6S9,807,000 spent in Fiscal 1963 
and 1962, respectively, for that purpose. 
Besides the anti-ICBM and MMRBM 
projects, research will continue on the 
Navy-Bendix Typhon missile Subroc 
anti-submarine system and improved 
versions of the Minuteman ICIiM and 
Mauler tactical surface-to-air missile. 

• Aircraft research. Defense plans to 
spend $690.3 million for further de- 
velopment of the General Dynamics- 
Grumman F-111A (formerly TFX) Air 
Force-Navy fighter and VTOL transport 
aircraft. Another project is study and 
tests of a heavy lift helicopter which 
would be utilized in support of ground 

• Dyna-Soar. Defense will allocate some 
of the money from its SI. 3 billion mili- 
tary astronautics fund to continue the 
work on the USAF-Bocing Dyna-Soar 
space glider. Titan 3 booster and large 
solid rockets. 

President Reaffirms 
High Space Priority 

Washington — President Kennedy 
equated space with defense in the State 
of the Union message last week by ex- 
empting both activities from his drive to 
reduce federal spending. 

1 Ins attitude, emphasized by the 
55.7-billion budget for the National 
Aeronautics and Space Administration 
he sent to Congress last week, is further 
proof that President Kennedy feels the 
space effort is a vital national program. 

"In these past months," the Presi- 
dent said, "we have reaffirmed the scien- 
tific and military superiority of freedom. 
We have doubled our efforts in space to 
assure us of being first in the future. 
We have undertaken the most far- 
reaching defense improvements in the 
peacetime history of this country.” 

I lowcvcr, a good portion of the Con- 
gress does not equate space with defense 
and will give this NASA budget the 
closest scrutiny (AW Jan. ”, p. 26). 
Besides increased doubts among the law- 
makers about the wisdom of spending 
billions to land a man on the moon, 
conservatives feel President Kennedy 
should not ask Congress to cut taxes 
while he is increasing federal expendi- 

Prcsidcnt Kennedy asked Congress to 
reduce taxes by $13.5 billion over three 
years because "our obsolete tax system 
exerts too heavy a drag on private 
purchasing power, profits and em- 
ployment." He wants to reduce indi- 
vidual taxes 511 billion by taxing be- 
tween 14% and 65% of a person's in- 
come, instead of the present range of 
20% to 91%. The remaining S2i- 
billion reduction would come from low- 
ering the tax on corporate income from 
52% to 47% . 


Apportionment by 
Service 





Besides cuts, lie promised tax reforms. 
A spokesman for the Aerospace Indus- 
tries Assn, said the reform most desired 
by their members is a more realistic de- 
preciation schedule so the cost of ex- 
pensive equipment needed for special 
defense and space jobs could be written 
off over a shorter period. He said last 
year’s depreciation reforms were not 
adequate because they were not flexible 
or realistic enough to meet the needs of 
the aerospace industry. 

AIA is fonning a special tax study 
panel which will analyze Administra- 
tion's proposals. 

"There are, no doubt," the President 
said, "some who would prefer to put off 
a tax cut in the hope that ultimately 
an end to the cold war would make 
possible an equivalent cut in expendi- 

to wait for it would be costly and self- 
defeating.” 

The President said that in "submit- 
ting a tax program which will, of course, 
temporarily increase the deficit but can 
ultimately end it. and in recognition 
of the need to control expenditures.” 
he would hold administrative expendi- 
tures below Fiscal 1963 levels "while 
allowing for needed rises in defense, 
space and fixed interest charges. . . .” 

Meeting Set on U. S., 
Soviet Spaee Venture 

Washington— U. S, and USSR scien- 
tists have agreed to meet in March to 
discuss details of cooperative space pro- 
grams. They will meet in Rome just 
before the Committee on Space Re- 
search (Cospar) meeting opens there. 

U.S. delegation will be headed by 
Dr. Hugh L. Drvdcn, deputy adminis- 
trator of the National Aeronautics and 
Space Administration, llis working 
group chairmen, all from NASA, arc 
Dr. Morris Tcpper, weather satellites; 
Laurence J. Cahill, geomagnetic survey; 
and Leonard Jaffee. communications. 

A. A. Blagonravov will head the So- 
viet delegation. His chairmen are Prof. 
V. A. Bagaev, director of the Central 
Forecasting Institute, weather satellites, 
and Prof. V. D. Kalinin, deputy director 
of the Institute of F-artli Magnetism, 
geomagnetic survey. Russia had not ap- 
pointed a communications working 
group chairman late last week. 
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NASA Requests Budget of $5.7 Billion 

By Alfred P. Alibrando 

Washington— Full impact of the 
Apollo manned lunar landing program 
on the national budget is reflected for 
the first time in the S5.7-billion appro- 
priation requested for civilian space ac- 
tivities in Fiscal 1964. Manned flight 
and supporting programs account for 
about S4 billion of the request, or 4% 
of the national budget. 

National Aeronautics and Space Ad- 
ministration's 53,7-blllion Fiscal 1964 
budget request, which was predicted bv 
Avr.vnoxWi is & Space Tf.ciinoi.oov 
on Jan. 7 fp. 26). represents a near- 
plateau in civilian space spending that 
licgan to rise sharpie with the Admin- 
istration's decision in May, 1961, to trv 
to beat the Soviet Union in landing a 
man on the moon. 

NASA spending has doubled or al- 
most doubled each year since that dcci- 

fames F. Webb. NASA adminis- 
trator. said the increases were due 
largely to Apollo and would level out 
at between 55.5 billion and 56 billion 
a year between now and 1967. 

Webb said the NASA budget would 
drop after 1967 unless the agency gets 
the go-ahead for manned flights to the 
planets. If manned planetary flights arc 
amirovcd. the NASA bud-ct probably 
would hit a level close to $10 billion a 

Webb said Apollo would be com- 
pleted for less than S20 billion. Origi- 
nal estimates were that the program 
would cost between S20 billion and S40 
billion. 

In developing the NASA budget, the 
Administration went along with the 
agency’s manned flight requests but cut 
back on other parts of the program. 

Requests for communication satellites 
and nuclear propulsion development 
were pared down and some facility con- 
struction was deferred. Other programs 
-scientific and weather satellites and 
advanced research and technology— were 
maintained at the present level of fund- 
ing or increased slightly. 

Webb said NASA prepared four bud- 
gets. based on spending levels of $5.2 
billion. $5.6 billion. $6.2 billion and 

56.6 billion. Anything less than the 

55.7 billion requested would mean a 
slowdown in the Apollo program and 
thus a setback for President Kennedy’s 
hope of landing a man on the moon bv 
February. 196S. 

He said a budget of $6 billion or 
more would have made possible an ac- 
celeration of Apollo. 

NASA’s manned flight programs have 
a high national priority and arc expected 
to get through Congress easilv. The 
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Fiscal 1964 Manned Space Flight Programs 












space agency's other programs will be 
examined closely. 

There arc only two new hardware 
programs m the entire NASA budget: 
the Pioneer planetary probe called Piqsy 
(AW Jan. 7. p. 30). and the Advanced 
Svncom active communications satel- 
lite (AW Jan. 14. p. 3S). Industry had 
hoped to sec hardware money pro- 
gramed for the lunar logistics system 
and space stations, but these projects 
will remain studies for at least another 
year. The agency also does not expect 
to freeze the post-Saturn Nova launch 
vehicle configuration during the com- 
ing fiscal year. 

Key items in the NASA budget arc: 

• Manned Bight, including rocket de- 
velopment. S3. 19 billion. 

• Space applications, including weather 
and communications satellites, SI 56.5 
million. 

• Unmanned scientific satellites, lunar 
and planetary spacecraft, including par- 
tial funding for 10 new Ranger space- 
craft, S754.7 million. 

• Advanced research and technology. 
S463.S million. 

• Supporting operations, including 
tracking and data acquisition, S31S mil- 

• New Electronics Research Center in 
the Boston area. S3. 5 million. 

• Facilities construction, SS00 million. 

• Operation of NASA facilities, S 560 
million. 

• Increase in NASA personnel from 2S.- 
547 to 32.500. 

There is no money in the Fiscal 1964 
budget request for the Mercury manned 
flight program. This project, which has 


cost about S500 million, received S21.2 
million in f iscal 1963. 

Mercury is scheduled to end with 
Maj. Cordon Cooper's MA-9 flight in 
April (sec p. 55). NASA said if mission 
objectives are not achieved in MA-9 
flight, which may be scheduled for as 
many as 22 orbits, it may be necessary 
to flv an additional Mcrcurv mission 
(AW Jan. 14. p. 29), Dr. Robert C. 
Seamans, Jr., associate NASA adminis- 
trator, said spacecraft and Atlas launch 
vehicles are available for a backup mis- 
sion, which would require "modest re- 
programing" of funds. 

Follow-on to Mercury is the two-man 
Gemini spacecraft program, for which 
S306.3 million is being requested. Un- 
manned suborbital and manned orbital 
flights arc scheduled late this year. 
However, the first maimed flight is ex- 
pected to slip to early 1964. 

Money for Gemini includes the cost 
of the Titan 2 and Atlas Agcna 13 
launch vehicles. Gemini is to be 
launched by the Titan 2. In the rendez- 
vous mission, an Agcna will be launched 
into an earth orbit. Then the manned 
Gemini will be launched for rendezvous 
and docking with the Agena 


Of the S3. 19 billion requested for 
activities directly connected with 
manned flight. SI. 64 billion is for space- 
craft development and most of this— 
SI. 2 billion — is for Apollo. The SI. 2 
billion covers development of the three- 
man Apollo command, service and lunar 
excursion modules, spacecraft and ma- 
terials tests on Little Joe 2 flights at 
White Sands, N. M., and on Saturn 
flights from Cape Canaveral. Fla. 

Development of launch vehicles for 
the Apollo program also requires heavy 
funding. The total launch vehicle de- 
velopment program associated with 
manned flight will require SI. 31 billion. 
The biggest single amount. S733 mil- 
lion. is for the Advanced Saturn (C-5). 
Funding for development of the C-5, 
which is to be used for launching both 
Apollo cislunar and Umar landing 
flights, has just about hit its peak and 
should begin to decrease. 

Funds for other rocket and engine 
development programs under NASA's 
Office of Manned Flight include S200 
million for the Saturn C-l and C-1B. 
S4S million for the J-2 engine, S54 mil- 
lion for the 1.5-million-lb. thrust F-l 
engine and S45 million for the M-l 
liquid hydrogen engine. 

( )f the supporting programs in the 
manned flight program, the largest item 
is SI 53 million for integration and 
checkout, including automatic checkout 
equipment. Most of this is for Apollo. 
Other items in the supporting programs 
are SI 6.7 million for aerospace medicine 
and S37 million for systems engineering. 

Directly supporting the manned lunar 
landing effort are the Ranger and Sur- 
vivor unmanned lunar landing pro- 
grams. Ranger is to support Apollo by 
televising to earth close-up pictures of 
the lunar surface. Surveyor, a heavier 
spacecraft to be flown on the Centaur 
liquid hydrogen rocket, is to make de- 
tailed physical and chemical examina- 
tions of the lunar surface. 

Another version of Surveyor, carrying 
television cameras instead of scientific 
equipment, is to orbit the moon on a 
mapping mission. The purpose of con- 
centrating on photographing and ana- 
lyzing the surface of the moon is to aid 
in selection of an Apollo landing area 
and m design of a landing gear for the 
lunar excursion module. 

Requests for Ranger and Surveyor 
and the Centaur total more than S29S 
million. Tins money, along with funds 


NASA Budget History 
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Weather Satellite Funds 

Washington— Fiscal 1964 weather 

satellite operations budget of S23 million 
has been requested for the Weather 
Bureau. Most ot the money would be 
transferred to NASA for procurement 
and launch of Tiros and Nimbus satcl- 

Wcather Bureau has $20.6 million re- 
maining from previous satellite alloca- 
tions which was not spent because of 
delays in developing the Nimbus system. 
The agency thus will have $43.6 million 
for the program during Fiscal 1964. 

Another $2.2 million was requested 
for the bureau of research into satellite 
instrumentation and studies of atmos- 
pheric dynamics as they apply to satellite 
forecasting. 

The new budget contains $7.4 million 
for research into atmospheric processes, 
forecasting and observing techniques, and 
reflects a transfer to the Weather Bureau 
of the aviation function of this category. 
This research has been the responsibility 
of the Federal Aviation Agency. 


for other scattered programs which sup- 
port the manned flight program, total 
about $4 billion, or 73% of the NASA 
budget request. 

Other unmanned scientific satellite 
programs and the funding requests for 
them include: SI 32.1 million for large 
earth-orbiting observatories; $26 million 
for small satellites such as the ANNA 
geodetic satellite, which NASA is taking 
over from Defense Dept.; $100 million 
for development of Mariner spacecraft 
for Mars missions, and SI 5 million for 
the Piqsy probe to be launched in the 
year of the Quiet Sun. 

In the bioscience field, funds re- 
quested for NASA include $24.4 mil- 
lion for flight missions and $10.8 million 
for supporting research and develop- 
ment. NASA has for some time been 
working on a program in which it would 
fly primates and other forms of life for 
periods up to two weeks. 

Launch vehicle probably will be the 
Atlas Agena. However, there has been 
some concern within the agency that 
Gemini flights will provide information 
on the effects of a two-week space flight 
on man as soon or before the animal 
flights can be made. 

Only programs in the applications 
field requiring large funding are devel- 
opment of the Nimbus weather satellite 
and the Advanced Svncom active com- 
munications satellite. The request for 
Nimbus is $43.8 million and for Ad- 
vanced Svncom, $40 million. 

The $43.8 million for Nimbus is for 
research and development and is in ad- 
dition to $43.6 million the Weather 
Bureau would have available for pur- 
chase of Tiros and Nimbus spacecraft 
to be launched by NASA (sec box). 


Seamans said $7.2 million is being 
asked to support two more Tiros flights. 
Nimbus development has slipped and 
the Weather Bureau has asked for the 
additional Tiros flights to provide a 
semi-operation system until Nimbus is 

In the communications satellite field, 
only $200,000 was asked for work on 
passive communications satellites. Sea- 
mans said only one more Echo flight is 
planned, and that would be in a co- 
operative program with the Soviet 
Union. Details of this U. S.-Soviet pro- 
gram are to be worked out in a meeting 
in Rome in March (see p. 28). 

One more Relay active communica- 
tions flight is planned, and only $1.9 
million was asked for this program. Two 
Svncom flights are planned in 1963 and 
$4 million is requested for that program. 

Svncom and Relay funding peaked 
last year. 

Funding for the Advanced Svncom. 
which went from $5.6 million last year 
to a request for $40 million in Fiscal 
1964, will probably remain at a high 
level for a year or more. 

Seamans indicated that the Advanced 
Svncom, which is to operate in a 22,000- 
mi. synchronous orbit, would represent 
NASA's contribution to research and 
development in communications satel- 
lites, while Defense Dept, will concen- 
trate on active satellites to be flown at 
lower, intermediate altitudes. 

'Hie budget request also asks $1 mil- 
lion for study of advanced applications 
satellites such as navigation and data- 
gathcring spacecraft. Data-gathering 
satellite is a new interest to NASA. It 
would receive data radioed from un- 
manned weather stations on land or 
water and then read out this informa- 
tion to a manned station. 

In advanced research and technology, 
$14 million has been asked for re-entry 
projects in which heat shield materials 
will be tested at velocities of 37,000 fps. 
to simulate return from a lunar mission 
and 45,000 fps. for re-entry from a 
planetary flight. 

Nuclear propulsion development was 
cut back, and only $60 million re- 
quested for the Nerva nuclear engine 
and $12 million for Rift, the nuclear 
stage. Seamans said more funds could 
be made available if a breakthrough in 
nuclear propulsion development prom- 
ises a possible earlier operational use of 
a nuclear stage. He also said there was 
no point in freezing Rift until Nerva 
is further along. 

The budget request, if granted, would 
increase NASA’s contribution to Snap 
8, a nuclear power source, from $15.9 
million to $24 million in Fiscal 1964. 
There has been considerable pressure for 
faster development of nuclear power 
sources to back up or replace solar 
energy conversion systems that are 
susceptible to radiation damage. 


Division of Space Funds 

Washington— President Kennedy has 
asked Congress to appropriate a total of 
S7.6 billion for U. S. space projects in 
Fiscal 1964. with the funding divided: 
National Aeronautics and Space Ad- 
ministration, S5.663 billion: Defense De- 
partment, $1,667 billion; Atomic Energy 
Commission. S254 million; Weather 
Bureau, $26 million, and National Sci- 
ence Foundation, $2.3 million. 


Space, Military Take 
Bulk of AEC Budget 

Washington— Almost two-tli irds— or 
$331 million— of Atomic Energy Com- 
mission's Fiscal 1964 budget request of 
$527 million for reactor development is 
directed toward space and military appli- 

The total is divided in this manner: 

• Space, $213 million, or an increase of 
$48 million over the Fiscal 1963 pro- 
gram of $165 million. 

• Military applications, SI 18 million, or 
S10 million under Fiscal 1963. 

Details of the S2. 5-billion total AEC 
budget— which compared with S2.9 bil- 
lion for Fiscal 1963-included: 

• Project Rover. The $98.9 million for 
this rocket propulsion project is a siz- 
able increase over the S71.8 million for 
Fiscal 1963. AEC wanted to accelerate 
the project even more, and had asked 
for $132 million (AW Dec. 17, p. 28). 
Emphasis will be on the Nerva program 
to develop an engine for a nuclear 

• Project Snap. AEC's funds for this 
project to develop nuclear power sys- 
tems for application to communication 
satellites, reconnaissance systems, and 
space probes will be increased from 
$72.6 million for Fiscal 1963 to S85.9 
million. 

• Project Pluto. The $9 million pro- 
vided for this missile propulsion reactor 
program is a sharp cutback from the 
$22 million funding for Fiscal 1963 and 
the $20 million for Fiscal 1962. It will 
finance completion of a full-scale experi- 
mental reactor for possible application 
to ramjet propulsion. 

• Army, Navy. Total of $97 million 
is provided for Navy propulsion reactors, 
and $12.5 million for Army reactors for 
power generation at remote military lo- 
cations. 

• Weapons. Expenditures for nuclear 
weapons will rise slightly in Fiscal 1964, 
but this will be more than offset by a 
reduction in the level of testing. There 
will be fewer underground tests, and a 
capability for resuming atmospheric 
testing will be maintained. AEC’s 
weapons budget of $688 million for 
Fiscal 1964 compares with $738 million 
for Fiscal 1963. 
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One of 20 Bell UH-1B Iroquois helicopters fitted with Emerson Electric M-6E3 quod turret installation awaits delivery to Army s Utility 
Tactical Transport Helicopter Company in South Vietnam. Army previously had 13 UH-lAs in Smith Vietnam. 


Bell UH-IBs Fitted With Traversing Turret 



Turret mounts in UH-1B carry four M-60 7.62 mm. machine guns (two 
on each side of the fuselage) which fire the short NATO cartridge (AW 
Jan. M, p. 26). Guns can be traversed from 12 deg. inboard to 70 deg. 
outboard, depressed 63 deg. and elevated 9 (lei;. Below, ammunition feed 

through cabin floor, allowing doors to be closed in flight. Stocks, visible 
at rear of gun in this photo, have been deleted in production models. 
Total weight system, including fire control equipment and 6,000 rounds, 
is approximately 400 lb. Fire control system, right, also built by Emer- 
son Electric, is mounted from cockpit overhead on copilots (left) side 
of cockpit. Electrically operated system permits copilot-gunner to track 
target without the aircraft being maneuvered toward it. Pistol grip con- 
trols guns. Emerson Electric’s contracts to date on the system total more 
than $5.5 million. System can be quickly removed In pulling bolls at 
liardpoint terminals on each side of the helicopter fuselage. 
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West Germany Cancels T-38 Plan 

Bonn— West German air force is cancelling long-standing plans to order a quantity 
of Northrop T-38 two-scat advanced jet trainers in the wake of a decision to transfer 
the bulk of its cadet pilot training activities to the continental U. S. 

Under the plan instituted by Lt. Gen. Werner Panitzki, new air force inspector 
general. West Germany will abandon its buildup of a national training program in 
a move designed to save both time and money (AW Sept. 24, p. 99). 

At an envisioned rate of about 60 per year, the air force's new cadets will be sent 
to the U. S. for approximately 10 months of flight training by U. S. Air Force instruc- 
tors. Probable training site is George AFB. Calif. 

West Gentian air force officials originally considered a plan to follow through with 
the purchase of the T-38s, leaving them in the U. S. for use by West German cadets, 
but later rejected it for economic reasons. Now, the students will train in USAF 
Cessna T-37s and T-38s, with West Germany paying for the training and use of the 
equipment on a contracted package basis. 

Upon their return to West Germany, the pilots will be given 25-50 hr. of naviga- 
tion and all-weather flight training before being assigned to transition into an opera- 
tional aircraft. 


New Missile Site Helicopter Bids 
Sought; Requirements Are Eased 


Washington-Air Force has relaxed 
stringent requirements for its HX-1 mis- 
sile site support helicopter in a new 
request for proposals sent Jan. 10 to 
three manufacturers. Proposals are due 
Mar. 1 5 and a winner is to be selected 

Kaman Aircraft Corp., Bell Helicop- 
ter Co. and Sikorsky Aircraft Division 
of United Aircraft Corp. were told that 
their proposals, submitted last month 
for an off-the-shelf, single-turbine, 10- 
passengcr helicopter did not meet Air 
Force needs. 

Original specifications, sent to manu- 
facturers last November, allowed no 
substitutions of later engines, different 


French F-8E Order 

Paris— Final arrangements are being 
completed between French and U. S. of- 
ficials for the purchase of 46 Chance- 
Vought F-8E carrier-based fighters for 
the French navy 

Contract, worth S66 million, is pre- 
sently subject of a debate before the 
French National Assembly. French navy, 
in order to help pay for the fighters, in- 
tends to use fuuds already earmarked for 
construction of a missile-firing frigate. 
Despite some parliamentarv opposition 
to the purchase, the order is expected to 
be approved shortly. 

French navy wants the Crnsadcrs to 
replace its carrier-based subsonic Aquilon 
fighters. 

Of the 46 aircraft involved, six will be 
delivered in trainer version. French Cru- 
saders will be modified to permit me of 
boundary layer control on wing surfaces. 
Another modification will adopt the air- 
craft fire control system to French Matra 
530 air-to-air missile. 


radio equipment, etc. In the original 
SOR 186 which led to the HX-1, the 
Air Force wanted either a helicopter or 
a fixed-wing aircraft for the missile site 
mission. Internal differences over re- 
quirements were resolved when a deci- 
sion was made to specify a single-tur- 
bine helicopter in the medium-weight 
range. 

While the specifications were being 
drawn, the Air Force designated the air- 
craft the HX-1 for budgetary purposes. 
The Fiscal 1963 budget included S10.6 
million for the purchase of 25 aircraft. 

To save money, it was hoped that 
a helicopter already in production could 
be bought. The Bell UH-1, Kaman 
IIH-43B and the Sikorsky S-62 came 
nearer than any others to meeting the 
specifications. 

Air Force is also reorienting its HX-2 
heavy helicopter program to a missile 
site support program, after announcing 
Jan. 7 that it would close its Texas 
Tower radar islands at two locations off 
Massachusetts by late February. The 
HX-2 originally was intended to support 
the towers (AW May 7, p. 68). 

The Air Force already has bought six 
twin-engine Sikorsky CH-3B helicopters 
to service the radar towers. These first- 
run aircraft arc basically the Navy anti- 
submarine S1I-3A without the ASW 
equipment. Now that the program has 
been reoriented, the additional 22 air- 
craft to be bought will be modified ver- 
sions of the Sikorsky S-61R transport, 
which has a larger fuselage. It will have 
doors for aft loading, and will be desig- 
nated CI1-3C. 

The IIX-2 program originated from 
SOR-190. In the first competition last 
year, the Air Force announced that the 
Vertol CII-46C had been chosen for the 
tower support mission. It was later 


changed to the CH-3A when it was 
found that Vertol could not meet de- 
livery schedules and cost targets (AW 
Nov". 19, p. 40). 

The tenn HX-2 was originated for 
budgetary purposes. In Fiscal 1963, 
SI 1.2 million was allotted for 12 air- 
craft. The larger total of 28 aircraft re- 
sults from reprograming of funds 
available in Fiscal 1963 and additional 
requests in the Fiscal 1964 budget rc- 

Compulsory Defense 
Arbitration Law Urged 

Washington— Sen. John L. McClel- 
lan (D.-Ark.) last week urged legisla- 
tion providing compulsory arbitration 
of labor disputes at key defense plants 
and installations, as situations at the 
Boeing Co. and Lockheed Aircraft 
Corp. approached crisis stages. 

A strike at Boeing, set tor midnight 
Jan. 1 5, was averted at the request of 
William Simkin. director of the Federal 
Mediation and Conciliation Service. 
Management and labor agreed to main- 
tain the status quo and continue inten- 
sive negotiations at least until midnight 
Jan. 18 (AW Jan. 7. p. 30). 

Meanwhile, what may have been the 
final negotiation attempt in the Lock- 
heed case failed. Under Taft-Hartlev 
Law, a vote by workers on a final man- 
agement proposal is scheduled during 
the first 1 3 days of February. Since 
Taft-Hartlev was enacted in 194". the 
pattern has been for workers to reject 
the final offer. The Lockheed dispute, 
the onlv aerospace case in which the 
law has been invoked, will be a test case 
for the industry. 

Sen. McClellan noted in a speech on 
the Senate floor that at the end of the 
80-day. no-strike injunction period, 
which was invoked in the Lockheed 
case last Dec. 3, “there will be no 
authority under existing law by which 
to insure the continued production of 
the Polaris missile and our principal 
anti-submarine aircraft. I submit that 
this nation should not permit its safety 
to be thus jeopardized and possibly its 
very existence to be thus imperiled." 

In the past, compulsory arbitration 
has been adamantly opposed by both 
management and labor. 

Sen. McClellan reported seven major 
work stoppages, involving 673.427 man- 
days lost, at defense plants during 1962. 
File in the aerospace field were: Sperry 
Gyroscope. 55.328 man-days lost; Re- 
public Aviation Co., 474.282 man-days 
lost; National Aeronautics and Space 
Administration's Marshall Space Flight 
Center and Army's Missile Command 
Headquarters. 6.930 man-days lost: 
Aerojet-General Corp.. 17.762 man- 
days lost; Lockheed Aircraft Corp., 37.- 
000 man-days lost. 
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Model Photos Show LEM Configuration Details 








1 AEROSPACE INSTRUMENTS! Kollsman ’s state-of-the-art advances in aircraft instrumentation have 
made possible the development of KIFIS II. This latest version of the Kollsnmn Integrated Flight 
Instrument System is in production and ready to meet the requirements of today’s fast-growing jet fleets. 
A vital aid to high speed aircraft operation, KIFIS relieves the pilot of time-consuming computations by 
automatically and continuously sensing, correlating, correcting and displaying data essential for precision 
flying. It shows, at a glance, such readings as Mach number based on existing flight conditions, airspeed, 
angle-of-attack, altitude corrected for scale and static source errors, true temperature of outside air, 
and true airspeed. This Kollsman system is used in virtually all commercial jets now flying. 
New KIFIS components are interchangeable with those of earlier systems, and all installations arc backed 
by Kollsman’s worldwide service and spare parts facilities. Write today for detailed information. 
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New NASA Management Concept 
Aims for Higher Centaur Reliability 


Los Angeles— New Centaur manage- 
ment philosophy revealed here by 
Abe Siiverstcin, director of National 
Aeronautics and Space Administration's 
Lewis Research Center, emphasized de- 
termination to build near-100% relia- 
bility into the program and meet the 
currently planned operational schedule 
of soft-landing a Surveyor spacecraft on 
the moon in early 196i. 

In the future. Centaur liquid-oxygen/ 
liquid-hydrogen stages will not be flight 
tested until the probability of success 


Centaur will not be used for the 1964 
Mariner flyby of Mars but will be used 
for follow-on shots because of its high- 
load-carrving capability— 1.300-1,500 lb. 
for the proposed Atlas-Centaur-boosted 
Mariner B versus 550 lb. for the Atlas/ 
Agcna-boostcd Mariner C, formerly 
Mariner M (AW Nov. 20, p. 38). 

Proposed Centaur program modifica- 
tions listed by Siiverstcin include: 

• Single bum rather than double bum 
of the Centaur's two Pratt & Whitney 
engines on the Surveyor flight. 


approaches that necessary for manned Single bum requires narrower launch 


space flight. Siiverstcin said. Previous 
success probability of Centaur has ap- 
proximated development of missile sys- 
tems in which a percentage of failures 
is acceptable. To achieve the higher 
reliability, an extensive checkout and 
testing program will be initiated to re- 
solve all technical problems on the 
ground prior to flight. 

"We can learn many times faster on 
the ground than we can in flight." Sil- 
verstein said. If a test vehicle malfunc- 
tions during a ground test it can be 
shut down and inspected, but if it fails 
in the air, there is very little to work 
with, he added. 

In addition to inauguration of a rigor- 
ous over-all program of quality control, 
a combination system-test facility will 
be built at General Dvnamics/Astro- 
nuutics for integrated checkout of the 
Centaur stage— payload and booster- 
prior to shipment to Cape Canaveral. 

Test facility will provide essentially 
the same prelaunch checkout as at the 
Cape. This should otter better utiliza- 


window than double bum and will 
necessitate a more exact launch time. 
• New inode of separation from the At- 
las booster to reduce separation time, 
accomplished by installing rctrorockcts 


on the Atlas. An increased payload- 
capability will result from the de- 
creased separation time, since the gravi- 
tational effect on the vehicle is lessened. 
To ensure efficient pump operation 
during Centaur light-off, more efficient 
plumbing chilldown will be evolved. 

• More efficient and surer attachment 
of jettisonable insulation panels to with- 
stand pressure differential created by 
low pressure air flow around the out- 
side of the vehicle. Loss of a panel due 
to higher internal pressure was respon- 
sible for the last failure of Centaur 
(AW May 28, p. 33). Insulation panels 
prevent excessive boil-off of fuel dur- 
ing launch and flight operations. 

Attainment of desired high reliabil- 
ity and solution of the difficult design 
problems inherent in the liquid liydro- 
gen/liquid oxygen Centaur vehicle 
within the projected target dates has 
resulted in a DX priority for testing 
and materials procurement (AW Oct. 
8. p. 40). 


Large Solid Motor Bids Sought 


Washington— Static firing tests of 60 
ft., or half-length, 260-in.-dia. solid pro- 
pellant boosters are called for in re- 
quests for proposals sent to seven 
companies (an. 1 5. First firing is sched- 
uled for the last half of 1964 (AW Dec. 
17, p. 31). 

The test program, an outgrowth of a 
Dec. 1 3 agreement between the Defense 
Dept, and the National Aeronautics 
and Space Administration, will also in- 
clude firings of varying configurations 
of 1 56-in .-dia. motors to demonstrate 
the feasibility of applying segmented 
and single grain propellant, movable 
nozzles, ablative nozzles and jet tab 
thrust vector control to the 260-in.-dia. 
of launch pads at Cape Canaveral motors (AW Jan. 14, p. 28). 
i well as more on-time successful One type of test will involve firings 
of a 156-in.-dia. motor containing two 
center segments and a 3-mfllion-lb. 
thrust nozzle. The grain configuration 
will be designed to simulate the igni- 
tion characteristics of the 260-in.-dia. 


launches, which arc necessary to meet 
narrow windows of lunar missions. 

Projected development schedule of 
the Centaur vehicle under Lewis man- 
agement calls for the first research and 
development flight during mid-summer. 
Operational test flights should take 
place in the fall of 1964 and vehicle 
should be operational in 1965 for the 
proposed Surveyor shot. Silverman said. 


M-l Thrust Increased 

Thrust of the Aerojet M-l liquid 
hydrogen-liquid oxygen engine will be 
increased from 1.2 to 1.5 million lb. as a 
result of a recent evaluation by Lewis 
Research Center, NASA's program man- 
ager for development of the engine. 

Scheduled to power the Nova boost 
vehicle's second stage. M-l will stand 23 
ft. high and measure 15 ft. across the 


A single segment 156-in.-dia. motor 
employing a movable ablative nozzle 
rated at 1-niillion-lb. thrust will be static 
fired. This includes subscalc firings. 

The program also calls for two firings 
of the 156-in.-dia. motor at 1-million- 
lb. thrust with single segment motors 
using jet tab thrust vector control. 

Most of the 156-in.-dia. tests using 
single segment propellant will include 
refilling and refiring the casings to save 
rcfabrication costs. Several subscalc mov- 
able nozzle test firings are specified in 
the requests for proposals. It is also 
stated that the ablative nozzles will he 
fabricated using the technology of 1962, 
and their action must resemble the mo- 
tor thrust-time characteristics of the 


1 20-in.-dia. motors which have already 
been fired. 

Requests for proposals were sent by 
the Air Force Space Systems Division to 
Atlantic Research Corp., Aerojet-Gen- 
eral Corp., Thiokol Chemical Corp.. 
United Technology Center. Lockheed 
Propulsion Co.. Rocketdyne Division of 
North American Aviation, Inc,, and 
Hercules Powder Co. 

Aerojet-General and Thiokol arc pre- 
paring test sites bordering on navigable 
waters with access to the ocean. The 
260-in. motors arc too large to be trans- 
ported over land. 

A contractors’ briefing was scheduled 
for Jail. 21 at Space Systems Division in 
Los Angeles. Technical proposals arc 
due Feb. 1 5 and cost proposals on l'eb. 
25. Contractors mav hid in anv one or 
all of four categories: the 260-in. and 
the three types of 1 56-in. tests. Systems 
Division officials anticipate the con- 
tracts will be cost-plus-fixed-fee type, 
but arc encouraging incentive-type con- 


Missile Ground Support 

Industry proposals for a 12-mouth de- 
tailed analysis to establish criteria for 
opritni/.mg costs and increasing flexibility 
of aerospace ground equipment for fu- 
ture militarv rocket propulsion systems 
are being evaluated at Edwards AFB. 

Propulsion systems to be included ii 
the study include storable propellant svs 
terns developing 800.000 lb. to 5-million, 
lb.: upper stages using cryogenic or liigli- 
cnergy storable propellants developing 
50.000 ib. to 50.000 !b. and nuclear stages 
developing up to 200.000-lb. thrust. 
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British Emphasize Integration of Services 


By Herbert J. Coleman 

London— Britain's defense establish- 
ment probably will undergo marked 
changes after the 1963 White Paper is 
made public in mid-February, with em- 
phasis currently on discussions of a 
Pentagon-type group headed by one 
minister comparable to the U. S. secre- 
tary of defense. 

At present, defense is headed by 
Peter Thorncycroft, who has cabinet 
rank. The Ministry 1 of Aviation is 
headed by Julian Amcrv, and Hugh 
Fraser is in charge of the Air Ministry, 
parent of the Royal Air Force. Lord 
Carrington is chief of the Royal Navy 
as first lord of the admiralty and John 
Profumo heads the war office. 

Potential changes are a direct result 
of cancellation of the Douglas Skybolt 
air-to-ground missile, which would leave 
Royal Air Force Bomber Command 
with only a support mission. 

In Parliament, bipartisan support is 
overwhelming to keep a British deter- 
rent independent of the U. S. or Eu- 
rope. Toward this end. talks are ccntcr- 

• Building five Polaris submarines and 
a total of 96 missiles at a cost of about 
SI billion and having them operational 
by 1971. There is some opposition to 
the Polaris fleet within Royal Navy, 
which has plans to build two new air- 
craft carriers but is faced with funding 
problems for these. Both the carriers 
would be designed to launch and re- 
cover the Hawker P.U34 supersonic 
VTOL strike fighter. 

• Stretching the Avro Blue Steel Mk.l 
standoff bomb to 230 mi. range, but 
dropping any effort to build the Mk.2 
version which would reach S00 mi. 
(AW Dec. 24, p. 21). Although indi- 
vidual service budgets will not be re- 
vealed until after the White Paper on 
defense is presented to Parliament, this 
project is assured to keep the RAF 
V-bomber fleet in operation until Po- 
laris is ready for the Royal Navy. 

• Resurrecting a low-level long-range 
missile project which was canceled when 
the then-Defcnsc Minister Harold Wat- 
kinson signed the Skybolt agreement 
with the U. S. This weapon would be 
launched from cither a V-bomber or the 
new TSR.2 strike-reconnaissance fighter 
and would fly at 400 ft., powered by- 
two Bristol Siddclcv ramjet engines. 
Despite the cancellation, Bristol Siddc- 
lev continued ramjet development and 
the engine made its first successful test- 
bed runs two weeks ago. If revived, the 
weapon would be built by British Air- 
craft Corp., at its Bristol Aircraft, Ltd- 
plant at Filton, or bv English Electric 
Aviation. 


Avro Vulcan 2 and Handley Page 
Victor V-bombers arc still in produc- 
tion and no cutbacks have been made. 
Vulcan was designed to take the Blue 
Steel and later Skybolt, with fairly ex- 
tensive modifications. 

At the moment, there is little chance 
that Great Britain will team up with 
France and West Cermany to develop a 
European deterrent force. Anti-French 
feeling is strong ever since President 
de Gaulle showed his opposition to 
England entering the Common Market, 
even overshadowing the strong anti- 
American sentiment that followed can- 
cellation of Skybolt. 

However, Amery has had several talks 
with the French government on the 
possibility of wider cooperation on civil 
and military projects, although these 
took place before the dc Gaulle state- 
ments. An initial design study to de- 
velop the Anglo-French Concorde su- 


personic transport into a bomber has 
been considered but the design study is 
not being pressed by cither the French 
government or Britain. 

In any event, British defense posture, 
now in a decidedly gray area, undoubt- 
edly will come in for considerable com- 
ment when Parliament reconvenes on 
Tuesday. British administration is faced 
with the task of keeping the defense 
budget within 1 % of the gross national 
product, or S4.8 billion. 

Not including Polaris costs or the 
TSR.2. a decision must be made early 
this year on re-equipping the RAF with 
a V/STOL tactical transport and pro- 
siding both RAF and Royal Navy with 
the Hawker P.1154 supersonic VTOL 
strike fighter, and thus adding to the 
1963 defense budget appreciably. 

Probable rise in the defense budget is 
being considered in intensive talks now 
going on toward reorganization of the 


Hawker, Northrop Sign VTOL Contract 

London— Hawker Aircraft fast week concluded an agreement with Northrop Corp. 
to pros-idc a potential U. S. production capacity for its Hawker P.1127 VTOL strike 
fighter (AW Sept. 17. p. 54). 

Agreement was for collaboration in the s-crtical takeoff strike aircraft field. 
Hawker will furnish Northrop with the technical data and design information on the 
P.1127 and the follow-on P.1154. 

1 lawkcr-Northrop tieup is aimed at giving U. S. Armv— a potentially huge customer 
for the P. 1127— a U. S. production line. Army is evaluating the aircraft in collabora- 
tion with RAF and the West German air force. Hawker Aircraft’s position, as out- 
lined bv R. L. Licklcy. managing director, is that the plane could not be sold in large 
quantities in America without an arrangement with a U. S. manufacturer. Financial 
arrangements probably will be based on royalty payments if an order is forthcoming. 
’!7ie two companies also will collaborate in developing other markets. Licklcy said. 

Meanwhile. Rolls-Royce entered the British vcctorcd-thrnst strike fighter field by 
submitting a proposal last week to Ministry of Aviation to fit the P.1154 with two 
vectored thrust Spey poucrplants (AW Nov. 26, p. 57). Proposal was initiated by 
Rolls but will be evaluated by a ministry- technical team. 

At present, the engine for the P.1154 is the Bristol Siddcley BS.100, a 28,000 lb. 
thrust engine which features plenum chamber burning (AW May 14. p. 30). 

Rolls-Royce philosophy is that their proposal centers on a proven engine that has 
reached 11.000-lb. thrust. Their engineers claim that addition of plenum chamber 
burning to the two front nozzles will boost this by 40 to 50%. Another factor is 
safetv. in that one engine is available for power in case the other fails. 

Rolls had previously done considerable research into Hie use of rotating cascade 
vane sections on various engine configurations (AW May 14. p. 56). First studies 
were conducted on a scaled-down Spey designated the RB.153. Present version has 
a small frontal area and a bypass ratio of 1:1. against .70 for the conventional Spey. 

In a broader scope. Rolls is aiming the deflected thrust Spey at the West German 
VTOL market, as a direct competitor to Bristol Siddclcy's BS.94, through the Rolls' 
technical agreement with MAN, the German engine firm. 

West German air force is interested in obtaining the BS.94 for incorporation 
into the Focke-Wulf 1262 VTOL close-support fighter now under development. 
Aircraft also would use Rolls-Royce RB.162 lift engines to assist during the vertical 
flight regimes. 

Focke-Wulf aircraft is undergoing some redesign in order to make use of experi- 
ence gained in development work by Germany's southern industry group on the 
VJ-101D VTOL interceptor program which probably will be dropped. 

Major obstacle surrounding availability of the BS.94 is lack of development fund- 
ing. There is no British government money behind the project, and the West Ger- 
man air force says no funds are available for this purpose. 


AVIATION WEEK & SPACE TECHNOLOGY, Jonuory 21, 


defense group. Basic framework is be- 
ing taken from the 1962 White Paper, 
which called for closer coordination be- 
tween the three services for more strike 
power and combat efficiency (AW Mar. 
5, 1962, p. 28). 

Many of the internal reorganization 
moves arc being called for by Adm. 
Lord Louis Mountbattcn, chief of the 
defense staff. On his recommendation, 
two retired generals. Lord Ismav, former 
secretary-general of NATO until his re- 
tirement in 1957. and Sir Ian Jacob, 
one-time member of the war cabinet, 
have been recalled to help in any pro- 
posed consolidation. 

Alternative being discussed is com- 
plete merger of the Air Ministry and 


Paris — President Charles dc Gaulle 
flatly rejected the U.S. offer of Polaris 
missiles without nuclear warheads, as 
well as a U. S.-U. K. formula for creat- 
ing a multilateral nuclear strike force 
within NATO. 

De Gaulle discussed in detail political 
and technical reasons why France will 
not accept the so-called Nassau formula. 
He repeated his basic principle that 
France intends to retain control over its 
budding nuclear strike force. 

Such a force, however, would be 
available for certain cooperative efforts 
with allied units. But any thought of 
integration of such forces remains 
unimaginable, lie said. 

De Gaulle outlining French attitude 
toward the Nassau agreement, briefly- 
reviewed military evolution under which 
the American nuclear shield has become, 
in French eyes, no longer valid for Eu- 
rope's defense needs. 

This, said de Gaulle, has taken place 
because Soviet weapons have advanced 


Nuclear Force 

Bonn— West Germany and Italy arc 
prepared to participate m a U. S.-spon- 
sored multilateral nuclear force under 
North Atlantic Treaty Organization con- 
trol despite France’s flat rejection of the 
American offer (AW Jan. 14, p. 30). 

The force, as outlined to government 
officials here last week bv U.S. Under- 
secretary of Shite George Ball, would be 
built around the Polaris missile svstcin 
and presumably based at sea. West Ger- 
many in the past has pressed for a NATO 
land-based nuclear weapon complex. 

Under the U. S. plan, the Polaris 
submarines would be maimed bv crews 
of the cooperating nations, which also 
would pay a share of initial costs, subse- 
quent maintenance, operational cxncnscs. 


the Ministry of Aviation into the single 
ministry of defense, with the present 
ministers taking secretary rank in Army, 
Navy and Royal Air Force. Another 
suggestion is a two service system, with 
Army and Navy absorbing portions of 
the RAF in terms of their own needs. 
This is unlikely, however, primarily due 
to behind-the-scenes activities of a 
strong group of air marshals, fighting 
the idea of a watered-down RAF. 

Major worry- today for Britain is the 
missile gap stemming from the Skybolt 
cancellation. Thomeycroft has assured 
his Conservative Party defense commit- 
tee that the British-manufactured deter- 
rent will be strengthened during the 
gap period until Polaris is operational. 


so that the U. S. is now under threat of 
direct nuclear attack from Russia. 

In the past, Europe could rely on the 
U.S. nuclear shield, since this force 
could be used without fear of a Soviet 
nuclear riposte against the U. S. 

Now that this balance no longer ex- 
ists, France intends to make sure it has 
some nuclear defense of its own. Alli- 
ances, said the French president, have 
no absolute virtues despite sentiments 
which underlie them. But a French nu- 
clear force, with a capability of destroy- 
ing millions of men, should have some 
influence on any would-be aggressor. 

While France intends to have its 
own nuclear force, dc Gaulle added, 
this doesn’t mean Paris will refuse to 
coordinate its operation with similar 
allied forces. Apparently de Gaulle was 
admitting the possibility that the 
French Dassault Mirage bomber force 
would participate in common targeting 
and other Allied activities, though in 
no case would the French permit 
foreign control over its disposition. 

The French president admitted that 
his country’s nuclear ambitions must 
appear annoying to Washington. In 
politics and in strategy, as in economics, 
a monopoly naturally enough appears to 
be the best possible system to the 
party holding the monopoly, he said. 

On the matter of the proposed multi- 
lateral nuclear force within NATO, 
de Gaulle said such an establishment 
was of no interest to France. 

Regarding the U.S. Polaris offer, de 
Gaulle said it had no immediate sense 
since France presently has no nuclear 
submarine to carry the missile nor nu- 
clear warheads with which to arm them. 

French refusal of Polaris offer, as well 
as its rejection of NATO multilateral 
nuclear force, will remain a fixed posi- 
tion despite West German acceptance, 
in principle, of the multilateral force. 


News Digest 


French government is planning a 
new missile-launching center to be lo- 
cated in the Roussillon region in south- 
west France bordering on the Mediter- 
ranean. The center will be used to 
launch a Diamant missile, which is 
scheduled to put the first French satel- 
lite into orbit in 1965. 

Sir Roy Dobson last week became 
chairman of Hawker Siddeley Group, 
succeeding Sir Thomas Sopwith, who 
will retire. Sir Roy has been sice chair- 
man and takes over immediately. New 
vice chairman will be Sir Arnold Hall, 
managing director of Bristol Siddcley 
Engines, Ltd. Hall will remain a direc- 
tor and vice chairman of the engine 
company. 

First satellite radio transmission be- 
tween U.S. and South America took 
place Jan. 17 when a 12-min. taped 
broadcast was beamed from Nutlev, 
N. J. via Relay to a mobile station at 
Rio dc Janeiro, Brazil. 

U.S. will provide four Nikc-Cajun 
rockets and nine Nike-Apache vehicles 
to India for launching from Thumba, 
India, near the geomagnetic equator. 
Apache payloads will be instruments to 
study the electrical current above the 
equator, and Cajun payloads will be 
sodium vapor to trace the direction and 
velocity of upper atmospheric winds. 

Second NASA-industry conference 
will be held in Washington Feb. 1 1 
and 12 when 30 space agency program 
managers will discuss markets for con- 
tractors. Initial conference in 1960 re- 
sulted in first announcement of the 
Apollo project. 

General Electric's Space Technology 
Center received a SI 07,000 letter con- 
tract for subsystems test and integra- 
tion of the second-generation Nimbus 
weather satellite. 


LEM Propulsion 

Rc-cvaluation of propulsion schemes 
for the lunar excursion module by NASA 
headquarters, its Manned Space Flight 
Center and the LEM prime contractor— 
Grumman Aircraft Engineering— indi- 
cates that competition will he re-opened 
and new requests for proposals issued 
to rocket engine industry members. 

This will afford Aerojct-Genenil and 
United Aircraft's United Technology 
Center a fresh opportunity' to submit de- 
tails for engines to land the module on 
the moon and take off and rendezvous 
with the Apollo lunar orbiter. 


De Gaulle Rejects Unarmed Polaris, 
Reaffirms Independent Force Plan 
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AIR TRANSPORT 


Supersonic Transport Progress Stalled 


Budget provides no work funds; NASA cuts research 
request; Halaby says study report is “incomplete.” 

By James R. Ashlock 

Washington— Development of a U.S. supersonic transport has become 
ensnarlcd in federal budget reductions arising from President Kennedy's tax 
cut proposals. 

Mopes that the program would receive expeditious attention were dashed 
with disclosure that the President’s Fiscal 1964 budget contained no appro- 
priation for supersonic transport work. The project was evidently included 
in President Kennedy’s reference in his budget message to "reduction or 
postponement of many desirable programs" as required by his tax cut pro- 
gram. In the same message, however, President Kennedy said that he still 
felt supersonic transport development should be expedited. 


Federal Aviation Agency officials also 
said that they felt more planning data 
u-as needed before submitting a budget 
request for supersonic transport dcvelop- 

Ilope also was diminished that an 
Administration decision on the super- 
sonic transport would be made in mid- 
1963, as predicted by the President 
when Sll million was authorized for 
the project in Fiscal 1962 and S20 mil- 
lion in Fiscal 1963. 

National Aeronautics and Space Ad- 
ministration now feels that its funda- 
mental research into the general super- 
sonic transport design is completed, and 
that it can go no further into specific 
design work until FAA and industry 
base selected a configuration. 

Request Cut 

Consequently, NASA cut its request 
for supersonic transport research money 
for Fiscal 1964 to S3.S million from 
$4.3 million programed in Fiscal 
1963. It is unlikely that even these 
funds wall remain in the program un- 
less a configuration choice is made 
sometime this year. 

The President's budget message came 
two days after an FAA report, prepared 
by a special 10-man advisory group, 
was issued on the supersonic transport, 
labeling it a “top priority program. ' 

Hie advisory group, headed by re- 
tired Air Force Gen. Orval R. Cook, 
said that "expeditions development of a 
commercial supersonic transport is vital 
to the national interest." and called for 
“early decision and announcement by 
the highest level of government to pro- 

In a letter accompanying the report, 
Gen. Cook suggested the report be 
"followed at once by vigorous action 
to obtain from the Congress the author- 


ity and funds required," saying this was 
essential to forestall "unacceptable de- 
lavs." However, FAA Administrator 
X. E. Halaby felt that the report was 
incomplete. 

"'I he picture is still incomplete and 
indefinite and requires refinement be- 
fore a deliberate decision can be made," 
Halaby said. He asked Gen. Conk's 
group to “provide additional conclu- 
sions and recommendations bv Mav 1, 
1963." 

I lalabv wanted more estimates in the 
areas of development and operating 
costs. Specifically, he requested costs 
of development and testing up to the 
preproduction stage, direct operating 
costs, and management organization for 
supersonic transport development. 

Congressional uncertainty about gov- 
ernment participation in supersonic 
transport development was evident in 
remarks by Sen. Norris Cotton 
(R-N. H.), a member of the Senate 
Commerce Aviation Subcommittee. 

“Frankly, I was amazed that the 
group recommended a medium-range 
plane, rather than one able to fly non- 
stop across the Atlantic or across the 
continent, and was disappointed at its 
silence on the critical problem of op- 
erational costs," Cotton said. 

“I believe the Senate aviation sub- 
committee will want to go into the sub- 
ject carefully before recommending 
such a massive commitment of federal 
funds," he continued. “We need to 
review the whole range of problems in- 
volved, including such things as the cost 
of additional air traffic facilities, the 
cost to the airlines and their passengers, 
as well as the proper role of the federal 
government in the development of such 
a plane." 'Die advisory »roup recom- 
mended that an aircraft of Mach 2.3 to 


Mach 3.3 (1.300-2,600 mph.) be con- 
sidered. Range of initial models should 
be 2,400 naut. mi., with a passenger 
capacity of 100-150 persons. A 330,000 
lb. or less gross weight was recom- 
mended, “with equivalent single wheel 
load which allows operation at airports 
served today by large subsonic jet air- 
craft." 

"Certain technical questions remain 
to be solved." Gen. Cook said, “includ- 
ing such items as sonic boom and op- 
erating economy.” 

Development costs were estimated to 
total about SI billion. Aircraft should 
be undergoing flight tests in 1967 and 
be readv for commercial service by 
1972. the report said. Frice tag of each 
plane is estimated about S20 million, 
based on sales of 200 units. The gov- 
ernment would seek to regain most of 
the development costs through royalties 
on aircraft sold. Gen. Cook estimated 
that the royalty would be about S3 mil- 
lion per airplane. 

Without citing specifics, the advisory 
group said the aircraft should be de- 
signed toward "minimum operating 
costs consistent with safe, efficient op- 
eration." Engine noise level should he 
“no greater than that generated by 
present subsonic jet aircraft." and mis- 
sion profiles would be obtained "that 
will result in sonic overpressure at 
ground level that will be acceptable to 
the public.” 

Anglo-French Decision 

Consideration of these factors was a 
guiding influence in the French and 
British decision to hold the speed of 
their jointlv-built supersonic transport 
to Mach 2.2 (AW Jan. 7, p. 42). 

General performance requirements 
should be established early in 1963, and 
engine and airframe design competi- 
tions should be held as soon as pos- 
sible thereafter, the study group said. 
Two engine and two airframe manu- 
facturers would be chosen in early 1964 
to develop competing designs, and the 
final selection would be made out of 
the 1967 flight tests. 

The timetable is now upset, however, 
with earliest appropriation of funds evi- 
dently postponed until 1965. 

Aircraft would have to be of steel, 
titanium or similar metal construction, 
the report said, since Mach 2.2 appears 
to be the limit possible with aluminum 
alloy structures. Mach 3.5 was selected 
as the top speed goal because this is 
believed the peak capability of turbine 
engines. 
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Two KLM Directors’ Posts Abolished 

The Hague— KLM Royal Dutch Airlines is trimming its top management structure 
from a six- to a four-man directorate as a first step in its planned general rcorganiza- 

Movc follows the resignation of KLM President E. H. van der Bcugel and three 
of the carrier's font executive vice presidents (AW Jan. 14, p. 41). The action also 
apparently conforms with reorganization recommendations made by McKinsev ft Co., 
Inc., a New York management consulting firm, after a study of the carrier's personnel 
and operational structure. 

New management will include at least one, and probably two directors named from 
outside the company structure. One new member already has been named— E. H. 
Larivc, managing director of Shell Tankers of Rotterdam before his appointment, 
who apparently has the primary task of paring the airline’s employe total to a point 
well below its present 16,800. 

Other members named thus far arc Frits Bcsancon, KLM deputy president under 
van der Bcngcl. and Louis dc Block, the remaining executive vice president. Fourth 
member is expected to be named from outside the company, as was Larivc. 

KLM officials say that ran der Bcugcl's successor will be chosen from among one 
of the four once the management structure has been completed. 

Appointment of Larivc touched off speculation in other European airlines that 
Shell is prepared to step in and help KLM over its current financial hurdles, possibly 
by taking over a share of the Dutch government's share holdings, which now repre- 
sent 68% of the total stock. These reports were denied last week by a KLM spokes- 


Subsidy Drop Is Shown in CAB 
Budget; FAA Seeks $810 Million 


By L. L. Doty 

Washington— Civil Aeronautics Board 
prediction of a downward trend in fed- 
eral subsidies paid local service airlines 
was reflected last week in a SI million 
decline in CAB's total Fiscal 1964 bud- 
get request. At the same time, F’edcral 
Aviation Agency asked for an S810-inil- 
lion budget for the same period, a 
$53.7-million increase over 1963. 

In bis budget message to the Con- 
gress, President Kennedy called for 
"greater reliance on competitive free 
enterprise, with less federal regulation 
and subsidies" in the transportation in- 
dustry, a position lie took last year. He 
also repeated a request for adoption of 
user charges for commercial and gen- 
eral aviation (AW Jan. 22, 1962, p. 42). 

The CAB budget request, which 
totals S93.9 million, estimates that 
$66.2 million will be paid the 13 local 
service airlines in Fiscal 1964, a $3 mil- 
lion drop from the estimated amount 
for Fiscal 1963. A total of S5.7 million 
has been asked for the three helicopter 
airlines for Fiscal 1964. compared with 
$5 million for Fiscal 1963. 

Subsidies paid to Alaskan carriers will 
climb to $9.2 million in Fiscal 1964, 
compared with the S8.9 million for 
Fiscal 1963. Hawaiian operations will 
call for $900,000 in Fiscal 1964. com- 
pared with $1 million this year. The 
11 U.S. domestic trunklines and the 
17 carriers operating international sen- 
ices are not subsidized. 


FAA budget does not include a re- 
quest for funds for the development of 
a supersonic transport, for which $20 
million was appropriated in Fiscal 1963, 
In his message, Kennedy said: 

“Studies arc progressing on the eco- 
nomic and technical feasibility of devel- 
oping a supersonic transport. 1 have di- 
rected that the studies be expedited and 
the results evaluated as soon as prac- 
tical." 

F'AA explained that the studies will 
be completed and results evaluated 
"later this year.” It said that funds arc 
not being requested at this time since 
the development of a supersonic trans- 
port could have far-rcaching economic 
and social consequences, and a final 
decision should await full information 
which the studies are expected to vicld 
(see p. 40). 

Biggest increase in the F'AA request 
for new obligational authority is in the 
operation of the agency. Total re- 
quested for this activity is $545.6 mil- 
lion, an increase of S56.1 million over 
the $488.5 million sought for Fiscal 
1963. Actual expenditures were S429.3 
million in Fiscal 1962. 

Here are the principal items con- 
tributing to this increase: 

• Financing of 956 new permanent 
personnel positions, coupled with a re- 
cent pay raise and the upgrading of elec- 
tronics maintenance technicians. 

• Operation of new facilities that will 
be ready for service under authority of 
prior year appropriations. Total of 85 


long-range radars have been funded 
through Fiscal 1963 and an additional 
six are budgeted for Fiscal 1964. Funded 
air traffic control towers total 296, with 
five more proposed for Fiscal 1964. 
Funded Tacan facilities total 711, with 
90 additional proposed for Fiscal 1964. 
Funded VORs number 913 and 30 ad- 
ditional are proposed for Fiscal 1964. 
The current 222 standard approach 
lighting systems funded through Fiscal 
1963 will be increased by 13 in Fiscal 
1964. 

• Increased emphasis on the establish- 
ment and enforcement of Civil Air 
Regulations and on the airport ground 

• Funding of the Aircraft Movement 
Information Service for the Air Force. 

FAA has estimated that a 5% user 
charge on passengers, an additional 5% 
on cargo airway bills plus a 2% tax on 
jet fuels and an increase from 2 cents 
to 3 cents per gallon of fuel for general 
aviation activities will yield the agency 
about S183 million annually, and help 
to cover operational costs of airways 
and navigational facilities. 

FAA requests for facilities and equip- 
ment appropriation total $127 million, 
an increase of $2 million over the pre- 
vious year. The request includes SI 5 
million for the construction of perma- 
nent buildings at the National Aviation 
Facilities Experimental Center in Atlan- 
tic City. 

It also includes SI 2.2 million for 
the procurement of three Grumman 
Culfstream aircraft and one jet trainer. 

For the first time since Fiscal 1957, 
funds for the procurement and installa- 
tion of air traffic control and navigation 
equipment declined. FAA seeks S99.8 
million for this program, compared with 
SI 13 million appropriated for Fiscal 

1963. 

FAA, however, anticipates future 
increases in budget requirements in this 
area as improved facilities are developed 
by the agency’s research group. 

For research and development, FAA 
has requested S50 million, an increase 
of SI 5 million over the amount appro- 
priated for Fiscal 1963. The S50 million 
will be used for research and develop- 
ment in this manner: S37.6 million for 
air traffic control and air navigation 
facilities, S4.2 million for aviation 
weather programs. S4.9 million for 
safety research. SI. 2 million for airports 
and $2 million for aviation medical re- 

FAA. which has jurisdiction over the 
two Washington. D. C. airports— Dulles 
International and Washington National 
—has requested $8 million for the opera- 
tion of these two facilities in Fiscal 

1964. An additional $4.6 million is be- 
ing asked for improvements at the two 
locations, including the addition of 
seven new mobile lounges for Dulles 
at a cost of S2.2 million. 
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C-141 Fuselage Sections Readied for Mating 

Forward, center and rear fuselage sections of the first USAF-Lockhccd C-141 Starl.iftcr turbofan transport arc placed into position for 
riveting at Lockhccd-Georgia Co. in Marietta. Ga. These sections total 125 ft. in length; over all length will be M3 ft. after addition of 
nose radome and tail section. For earlier C-141 sub-assembly photo, see p. 123. First flight is scheduled in December. 


CAB Must Rule on Panagra Ownership 


Washington— U. S. Supreme Court 
has refused to assume what it says is 
the Civil Aeronautics Board’s responsi- 
bility for handling problems arising out 
of Pan American World Airways and 
W. R. Grace fir Co. ownership of Pan 
American Grace Airlines. 

In the decision issued last week after 
a 5-2 vote, the court reversed a District 
Court ruling that Pan American must 
divest itself of its 509? ownership in 
Panagra. 

“We think the narrow questions pre- 
sented by this complaint have been 
entrusted to the Board and that the 
complaint should have been dismissed." 
the court order read. “Accordingly, we 
reverse the judgment and remand the 
case for proceedings in conformity with 

Justice William J. Brennan, Jr., and 
Chief Justice Earl Warren cast the dis- 
senting votes, while Justices Tom C. 
Clark and John M. Harlan abstained. 

The high court also said that the 
CAB has the power to act in other is- 
sues of the Panagra case without Su- 
preme Court intervention. CAB had 
appealed earlier through the Justice 
Dept, for a Supreme Court ruling on 
restraint of trade violations charged 
against Pan American for alleged acts 
against Panagra. This went to the Su- 
preme Court along with Pan American’s 
appeal on the District Court ruling. 

CAB evidently was uncertain of its 
authority in the matter because the is- 
sues involved predated the passage in 
1938 of the Civ il Aeronautics Act. The 
Board apparently also wanted clarifica- 
tion of its authority over W. R. Grace Sr 
Co., which is primarily a steamship firm 
and whose stockholders’ interests could 


be affected by CAB action, such as an 
order for Grace to divest itself of its 
Panagra holdings. 

“It is clear that the Board has juris- 
diction over ’unfair practices’ and 'un- 
fair methods of competition’ even 
though they originated prior to 1938," 
the court said. 

"What was done in the prc-1938 days 
may be so disruptive of the regime vis- 
ualized by the Act or so out of harmony 
with the statutory standards for compe- 
tition that it should be undone." 

Referring to suggestions that the 
CAB’s "cease and desist" powers do not 
extend to ordering common carriers 
other than airlines to divest certain in- 
terests, the court said “we do not read 
the act so rcstrictively." 

“Where the problem lies within the 
purview of the Board, as do questions 
of division of territories, the allocation 
of routes, and the affiliation of common 
carrricrs noth air carriers, Congress must 
have intended to give it authority that 
«as ample to deal with the evil at 
hand.” the court said. “It seems clear 
that such power exists." 

In its suit. CAB charged that Pan 
American and Grace formed Panagra 
in 1929 on 50-50 ownership and set up 
routes whereby the two airlines would 
not compete between the U.S. and 
South America. It also charged that 
Pan American and Grace conspired to 
monopolize air commerce between the 
eastern coastal areas of the U. S. and 
western coastal areas of South America. 

Pan American was also charged with 
using its 50% control over Panagra to 
prevent it from securing CAB authority 
to extend its routes from the Panama 
Canal Zone to the U. S. 


Disagreement over Panagra’s route 
extension is a key factor in the differ- 

between Pan American and Panagra. 
It was a basis for the District Court 
case, in which Pan American was ruled 
against as having violated the Sherman 
Act bv suppressing Panagra’s efforts to 

Justice Brennan, in explaining his 
dissenting vote, said the court was es- 
tablishing a bad precedent in its stand. 

“By its action today, the court sub- 
jects the industry' to a crazv-quilt of 
anti-trust controls that Congress can 
hardly have contemplated”, he said. 

Brennan was disturbed at the court's 
refusal to take over the issue which, to 
him, clearly involved a question of 
anti-trust violation. He cited other cases 
in which this point was the basis for 
Supreme Court intervention. 

"I see no basis upon which to with- 
draw questions of route allocations, 
territorial division and combinations 
between common carriers and air car- 
riers from judicial cognizance." Brennan 
said, "vet leave unaffected, as the court 
appears to intend to do, questions of 
rate-fixing, combinations between air 
carriers, and other serious anti-compcti- 
tive practices. 

"By what logic," Brennan asked, 
“does a conspiracy to fix routes go 
more to the heart of the regulators 
scheme than a conspiracy to fix rates? ’ 

Brennan said CAB has justification 
for not proceeding against Pan Amer- 
ican unless it can proceed against Grace. 
“But in all events, the court's silence is 
sure to result in an added step in this 
already intolerably prolonged litiga- 
tion." Brennan said. 
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CAB Cites Severed Wires in 707 Crash 


Washington— Severed wires in the 
rudder servo unit have been labeled by 
the Civil Aeronautics Board as the 
probable cause of the Mar. 1, 1962, 
crash of an American Airlines Boeing 
707-1 20B at New York International 
Airport. All eight crew members and 
S7 passengers were killed. 

The CAB accident report issued last 
week said yaw, sideslip and roll could 
have resulted because of a malfunction 
of the yaw damper, created by a short 
circuiting of exposed wiring in the servo 

Investigators speculated that initial 
damage to the wiring may have occurred 
during servo assembly at the Bendix 
Corp.'s Eclipse-Pioneer Div.. Teterboro, 
X. J. A. workman there was found to 
be using tweezers for positioning the 
eight-wire bundle within the unit, the 
report said, and CAB feels the wires 
were damaged by pinching. 

"It is believed that tensile strain in 
the securing of the wire bundle caused 
wires that were damaged, but not com- 
pletely severed, to be necked down and 
weakened to the extent that vibration 
and other disturbances over a period of 
time caused their final separation," the 
report read. 

Inspection of the salvaged servo unit 


revealed that two of the eight wires were 
severed and a third was hanging by a 
single strand. Mere wire separation af- 
fects only the sensitivity of the servo 
control, which is connected to the auto- 
pilot. But contact of the exposed wires 
would cause an 18-v. short resulting in 
sudden rudder deflection cither right or 
left, the report said. The American 
jet rolled to the left before plunging 
into Jamaica Bay moments after takeoff. 

"This appears to have happened at 
1008:12 (a. ill.), where the recorded 
altitude and airspeed indicate the start 
of an abnormality," the report said. 

CAB investigators said that unless 
the flight crew detected the problem 
and took corrective action within a 
matter of seconds, recovery would have 
been impossible in the 1.600 ft. of 
available altitude. Examination indi- 
cated that the rudder boost was disen- 
gaged just before ground impact, as the 
rudder was deflected 9 deg. to the right. 
Yaw damper was also disengaged, but 
evidently not until 21 sec. after mal- 
function. Autopilot disconnect buttons 
on both control columns were depressed. 

Early awareness of the condition 
would have been hampered, the CAB 
said, by distracting influences such as 
departure procedures, radio communi- 


cations, flap retraction, turbulence, lack 
of forward horizon reference because of 
the nose-high attitude, and lesser refer- 
ence to attitude instruments because of 
excellent weather conditions. 

"In all recorded instances of yaw 
damper malfunction or mismanage- 
ment, the crew was late in recognizing 
the yaw damper as being the source or 
the problem and was slow in initiating 
corrective action," the report said. 

CAB discounted a Federal Aviation 
Agency theory that a bolt in the rudder 
boost package may have fallen out. re- 
leasing hydraulic fluid and forcing the 
rudder to a full left deflection. The 
bolt in question was not recovered by 
salvage. However, CAB officials said 
recovered instruments indicated no loss 
of hydraulic pressure, and that a world- 
wide examination of Boeing 707 aircraft 
showed all bolts properly secured. 

Conviction that the servo unit was at 
fault was strengthened, CAB said, 
when damage similar to that found on 
the American jet’s servo was discovered 
on the wiring of other units. 

"The fact that numerous servo units 
were found on the assembly line with 
similar damage and markings is consid- 
ered to be conclusive evidence that the 
damage was initiated by assembly or 



First Jet Commander Prototype Rolled Out at Norman, Okla. 

First of three prototype 1121 Jet Commander four-to-six place executive aircraft was rolled out at Aero Commander’s Norman, Okla.. 
development facility last week. Aircraft is powered by twin, aft-mounted General Electric CJ-610 turbojets and will cost $475,000 includ- 
ing basic instrumentation and standard interior. Production aircraft will be built at Bethany, Okla. (AW Jan. 7, p. 89). 
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maintenance operations," the report 

Officials at Bench's denied that the 
servo control was defective. They 
emphasize that the unit on the Ameri- 
can jet was delivered to Boeing in 1959 
after passing 61 factory inspections, 
“and we haven't seen it since." They 
stress that in the interim, the aircraft 
with the unit had been through three 
major base overhauls in American’s 
shops. Aircraft modifications had also 
been made in the area where the servo 
unit is located, they said. 

"Because of the attention focused on 
the damaged condition of the covering 
of the wiring, and the wiring itself, it is 
important to observe what the govern- 
ment regulations on overhaul require," 


New York— President of Seaboard 
World Airlines has denounced as “sheer 
bunkum” the reasoning expressed by 
Pan American World Airways and 
Trans World Airlines in their move to 

Richard M. Jackson, speaking before 
the New York Society of Security Ana- 
lysts, said that only by authorizing an- 
other airline, preferably Seaboard, to 
enter scheduled transatlantic service 
could the government justify the Pan 
Amcrican-TWA merger. 

This would retain the two-carrier 
balance which Jackson feels is vital to 
the public interest and the country’s 
international airline activity. 

"The principal Pan Amcrican-TWA 
argument that the merger would raise 
the U.S. flag carriers’ participation in 
the transatlantic market from 54% to 
about 60%, because approximately that 
percentage of the travelers are Ameri- 
cans. is sheer bunkum." the Seaboard 
World president said. 

"These poor, misguided American 
travelers arc flying on the airline of their 
choice, which apparently half the time 
does not mean TWA or Pan American. 
Is it reasonable to argue that the gov- 
ernment must reduce the American 
traveler’s choice from two to one in 
order to increase the number of travel- 
ers selecting a U.S. carrier?” Jackson 
said. “If this is logic, it escapes me." 

Jackson said the normal way for a 
commercial enterprise to increase its 
share of the market is to improve its 
sales and services, which lie believes 
both Pan American and TWA have had 
ample opportunity to do. 

“In fact, that is exactly what their 
foreign competitors have done, to the 
supposed detriment of the two U. S. 
carriers," he said. 

“This brings up a pertinent question 


a Bendix Corp. spokesman said. 

"Both the sleeving and the wiring 
must be inspected, and if they are 
damaged in any way they must be re- 
placed. It is certain that the cut in the 
cover of this servo's wiring, and any 
other damage, had it then existed, 
would have been noticed and corrected 
in the course of such overhaul 
inspection.” 

Bendix spokesman added that a 
“thorough study has been made of simi- 
lar units produced by Bendix and has 
disclosed no cause of damage compa- 
rable to that found in the device recov- 
ered from the wreckage." 

American airlines officials said they 
were withholding Comment pending a 
thorough study of the CAB report. 


of whether these two carriers are really 
competitively sick, or whether it is just 
a case of hypochondria over inflated im- 
ages of their proper share of the mar- 
ket." 

Jackson said that a merger to reduce 
duplicate services and facilities is logi- 
cal, and that if this were the only cri- 
teria, then the merger should be ap- 

“Howevcr. the public interest must 
be served ahead of private interests, and 
the Pan American-TWA merger, as pro- 
posed. is not in the public interest, he 

Merger would, in Jackson's opinion, 
levy the “evils of monopoly" on U. S. 
citizens who would have only one 
choice of a U. S. airline, and whose 
natural inclination is to choose their 
own flag carrier. 

"If this argument is not accepted, 
and U. S. citizens are expected to have 
no innate preference for a U.S. flag 
operator, then the stated purpose of the 
merger to increase U.S. participation in 
the market is invalid.” 

Another argument against the merger, 
Jackson said, is that the government 
would lose the dual-carrier comparison 
it needs to determine subsidy eligibility, 
mail service, defense needs and inter- 
national rate policy. 

"These are vital factors affecting the 
public interest which cannot be meas- 
ured by observing foreign airlines, and 
which cannot be entrusted to one U. S. 
commercial carrier," he said. 

If the merger is approved. Jackson 
said, he favors nationalization of the 
carrier in the public interest. 

"There is obviously a point beyond 
which a privately owned commercial 
entity can properly represent or be con- 
trolled bv the nation it supposedly 
serves." Jackson said, “and a privately 


owned U. S. chosen-instrument airline 
on the North Atlantic is well beyond 
that point. 

"This is not a radical idea, since Pan 
American and TWA's principal com- 
petitors are nationalized foreign-flag 
airlines, to which they ascribe devastat- 
ing competitive abilities," lie said. 

Jackson used his own airline to illus- 
trate the impact the merger could bas e 
on U. S. carriers now competing with 
TWA and Pan American. 

"The merged carrier, with its own 
domestic feeder and enlarged feeder 
systems, could control traffic which to- 
day Seaboard can compete for at the 
coastal gateways. 

"It could use its passenger monopoly 
position, by means of interline and 
other arrangements, to attempt to bar 
Seaboard from a substantial part of its 

To justify the merger, Jackson said, 
the government must assure three things 
-that the public is not deprived of a 
choice of at least two U. S. international 
carriers; that the government doesn't 
lose its yardstick to measure the large 
carrier’s performance as a chosen instru- 
ment: and that the surviving transatlan- 
tic cargo carrier (Seaboard) is strength- 
ened to protect itself from the pooled 
competitive advantage of the merged 


SST Research Bids 

Washington— Boeing Co., and North 
American Aviation. Inc., late last week 
planned to submit a joint bid for ad- 
vanced research projects on the super- 
sonic transport in apparent response to 
government demands for more detailed 
data on the proposed transport project 
(see p. 40). 

Bids for a package of nine research 
studies were scheduled for submission 
to the Air Force Aeronautical Systems 
Division on Jan. 18. with cost analyses 
due Jan. 28. 

Boeing and North American empha- 
sized that if they are awarded a contract, 
they expect to share all costs with the 
government. On each of the nine sepa- 
rate studies, one firm will serve as a 
prime contractor and the other as an 

In a separate competition. National 
Aeronautics and Space Administration 
last week awarded S500.000 contracts to 
Boeing and to Lockheed Aircraft Corp. 
for evaluation studies of two supersonic 
transport configurations being consid- 
ered by NASA. Each company will 
study one configuration. Boeing, Lock- 
heed. General Dynamics/Ft. Worth and 
North American had bid individually for 
the contracts, and a team of Douglas 
Aircraft Corp.. McDonnell Aircraft Corp. 
and Republic Aviation Corp. had sub- 
mitted a combined bid. 


Sea I man I President Attacks Case 
For Pan American-TWA Merger 
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Ethiopian Carrier Faces Jet Competition 


By Robert H. Cook 

Addis Ababa, Ethiopia— Ethiopian Air 
Lines' future may be linked indefinitely 
to Western management as it begins 
jet service in the face of anticipated 
new competition from European and 
African airlines (AW Jan. 14. p. 40). 

Behind the airline’s successful 17- 
year history under Trans World Air- 
lines management stands the unwaver- 
ing support and realistic attitude of Em- 
peror Haile Selassie 1. who has seen 
EAL emerge from a brush operation to 
one of Africa's most respected and 
profitable airlines. 

Indicative of just how strong this 
support has been is the fact that while 
the TWA group has only one member 
on the EAL board of directors. TWA 
recommendations seldom go unheeded. 

EAL is unusual among African car- 
riers in many ways. It was not estab- 
lished primarily for national prestige or 
commercial gam for foreign owners, but 
for the express purpose of providing 
Ethiopia with its only practical method 
of mass contact with the outside world. 

The emperor pcrsonallv emphasized 
this need when he asked U.S. State 
Dept, help in establishing a national 
airline in 1945. His request was referred 
to TWA, which signed the first man- 
agement contract and began formation 
of the airline under a S400.000 capitali- 
zation from the Ethiopian government. 
All EAL stock is still owned bv Ethio- 
pia (AW Dec. 26. 1960. p. 32). 

Slightly larger in total area than the 
16 U. S. Northeastern states, Ethiopia 
is blessed with a very good climate and 
topsoil that is 12 ft. deep. However, a 
vast area of the country lias been en- 
tirely cut off from any degree of civiliza- 
tion by mountain ranges averaging 7.000 
ft. and some peaks reaching as high as 
1 5.000 ft. 

Because of this rugged topography, 
lughw-.lv and railroad construction lias 
remained at a minimum. I here arc 
only two short railroads in Ethiopia to- 
day. One struggles up a steep. 8,000-ft. 
escarpment for 65 mi. from the humid 
seaport of Massawa to Asmara. The 
other extends from the French Somali- 
land port of Djibouti for about 400 mi. 
to Dire Dawa and Addis Ababa. 

Paved, all-weather highways roughly 
extend from Asmara to Addis for 350 
mi. and disappear 200 mi. to the south. 
To the west, the system goes about 1 50 
mi. to the cities of Jimnia and Lekempt. 
The balance of the country has only 
dirt “tracks” impassable even for four 
wheel-drive vehicles for seven months 
of the year. These tracks disappear in 
the mountainous areas to the west and 
the large desert area comprising at least 


onc-third of the country in the south- 
east. 

Most of EAL's domestic service is 
operated at a loss, but without it the 
entire country' might have remained 
forever in the backwash of civilization. 

The vital necessity to retain and ex- 
pand these domestic routes is one of the 
primary reasons behind EAL's interna- 
tional sendee and its recent acquisition 
of two Boeing 720Bs. Profits from the 
international routes extending from 
Nairobi. Kenya, to Athens. Frankfurt 
and Madrid are needed to support the 
internal sendee, since the government- 
owned carrier has never received govern- 
ment subsidy. 

In conjunction with its |ct program, 
financed under a SI 2-million Export- 
Import Bank loan. Ethiopia is complet- 
ing an expansion of its existing aviation 
facilities through a S20.2-million loan 
from the U.S. Agency for International 
Development. The largest of the airport 
projects is S8.5-million Bole Interna- 
tional Airport, nearing completion at 
Addis Ababa. Other improvement proj- 
ects arc under way at Asmara. Dire 
Dawa. Jimnia and the balance of Ethi- 
opia's 22 airports, most of which arc 
now grass landing strips. 

Completion of many of these major 
facilities is not needed solely for EAL 
use. but as a means of encouraging bi- 
lateral agreements with other nations so 
that Ethiopia can offer the reciprocal 
landing rights necessary for any future 
route expansion. 

While this ambitious development 
program will probably result in more 
competition for EAL. the emperor is 
confident that his efficient airline will 
have a more than even competitive 
chance for profit. Even more. Ethiopia 
feels that the greater the volume of fu- 
ture air traffic, the greater will be the 


opportunity for the investment of for- 
eign expansion capital in the country. 

For similar reasons, EAL inaugurated 
the first trans-Africa route two years ago 
between Addis and Monrovia. Liberia, 
via Khartoum. Kano. Lagos and Accra. 
It is hoped eventually to expand the 
route north through Senegal to connect 
at Madrid. The twice-weekly 19 hr. 
DC-6 flight has not been profitable 
and may not be for years to come, but 
Ethiopia foresees the day when it will 
become one of the continent's most 
heavily-traveled routes. 

Although the airline readily admits 
that operating and paying for its two jets 
may prose a heavv and unaccustomed 
financial drain, it feels that efficient 
operations will enable EAL to meet this 
challenge far better than most African 
carriers. The jet aircraft are being 
financed on a seven-year depreciation 
schedule. 

Financially, the airline has been an 
undeniable success, for since the first 
DC-3 and C-47 operations were started, 
it has earned a total net profit of nearly 
S3 million, despite the handicap of lim- 
iting its operations to daytime flights 
because of a lack of navigation and 
landing aids. Profits have continued to 
increase to a point where in the first 10 
months of 1962 the airline had a net 
profit of S1.9 million. Estimated accu- 
mulated surplus for the end of the year 
was S2.7 million. 

What makes EAL even more unusual 
among the white-managed airlines of 
Africa is the fact that more than 80% 
of its 1,200 employes are Ethiopian na- 
tionals, ranging from some supervisory 
personnel to flight crews, maintenance 
and office workers. In a total comple- 
ment of 56 pilots. 38 are Ethiopians and 
15 of these arc captains. In a mainte- 
nance total of 357 workers, 302 arc 
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We are heavily involved in exotic instrumentation. 



A case in point is cryogenics. 


In modern, fully equipped cryogenic development labora- 
tories, a unique combination of Bendix experience is 
available to help meet your cryogenic instrumentation 
requirements. Our experience includes 11 years— liquid 
hydrogen, 23 years— liquid oxygen, and 42 years— 
precision instrumentation. 

Perhaps one of your requirements is the precise 
measurement of temperature between 20°K and 400°K 


with digital readout. We can meet this and other cryo- 
genic instrumentation requirements. 

In addition to cryogenics, we are also active in the 
development of life support systems (both aircraft and 
manned missiles), propellant measurement and control, 
precision special-purpose electronics. 

Tell us what you are working on. Tell us what you need. 
Let us help you. Write us in Davenport, Iowa, Dept. A.P.R. 


Pioneer-Central Division 


of 34 ground 



Ethiopian, as arc 1 5 out 
operations employes. 

Pilots have come from cither the 
Ethiopian air force or the National Air- 
lines Training Project, a segment of the 
Point Four economic assistance pro- 
vided by the U. S. Almost the only 
source of mechanics has been an ICAO 
training program, which has provided SO 
mechanics from a three-year instruction 
course. Others have come from the air 
force and a few from a Point Four 
course for maintenance foremen. 

At this time, tile Ethiopian pilots fly 
most of the DC-6, DC-3, C-47 and 
CV-240 schedules, and the custom of 
seniority bidding on equipment applies 
the same at EAL as it does on any U.S. 
airline. Six Ethiopian pilots have com- 
pleted training with the Boeing Co. in 
Seattle, Wash., and TWA’s simulator 
course at Kansas City, Kan., for future 
jet assignment. The only major diffi- 
culty. according to the airline, has been 
in training flight engineers for the 
720B. 

None of the EAL employes is cur- 
rently unionized, but under a recent 
decree of the emperor, who believes in 
the democratic principles of collective 
bargaining, labor unions will be organ- 
ized in the near future. EAL considers 
this a wise move, for as one airline offi- 
cial put it, "it’s better to consider an 
organized demand, than face an un- 
organized strike." 

Domestically, the airline has concen- 
trated largely on developing its cargo 
business, which accounted for much of 
the 30% of total operating revenues in 
1961. Coffee, produce and hides arc 
the main cargo items, and EAL hopes 
eventually to increase produce ship- 
ments to the point where Ethiopia can 
compete with Kenya, which ships great 
volumes to the larger Ethiopian cities 
and the British protectorate of Aden on 
the Red Sea. 

Only a few years ago it was impossible 
to export coffee growing wild in the area 
west of fimma, because of the lack of 
roads. Today. EAL uses two C-47s on 
a daily schedule in this area for five 
months out of the year. In a good sea- 
son. as much as three tons of coffee a 
day will be transported by each aircraft. 
On the same trips, the aircraft carry pas- 
sengers. along with produce and a 
variety of skins including goat and 
crocodile. A typical route from Addis 
Ababa to fimma and beyond to the 
Sudan border requires about 12 hr. 

Nearly all landing strips arc on 6.000 
ft. high mountain tops, with strips sel- 
dom exceeding 3,600 ft. in length, out- 
lined by piles of white painted stones. 
Some arc equipped with radio stations 
and all are served the year round, in- 
cluding the tropical rainy season when 
flying conditions arc at their worst. 

An unusual but important source of 
income to the airline is the carriage of 


a leafy plant called “kliat.” Considered 
a mild stimulant by the Arabians, khat 
grows wild in the interior of Ethiopia 
and last year earned EAL S800.000 un- 
der a pool agreement with Aden Air- 
ways. Route of the "khat run" is 
Dire Dawa, Djibouti and then Aden. 
Importance of the leaf as a source of 
income is indicated by the fact that its 
shipment record rose 29% in 1961 to 
over 3,000 tons. For the first 10 
months of last vear, khat revenues ap- 
proximated S70&.000. 

Probably the most promising source 
of future revenue will be the shipment 
of beef from such points as Dire Dawa 
to Djibouti. EAL estimated this cargo 
may reach 60 tons a day and will ini- 
tially require C-47s, and later converted 
DC-6Bs. Plans already being studied 
by several companies envision the es- 
tablishment of a large slaughter house 
at Dire Dawa and deep-freeze facilities 
at Djibouti. The cost of rail transporta- 
tion within Ethiopia is about 32 cents 
per pound of cargo, and EAL feels it 
will have no problem in cutting this 
rate since it now has a system breakeven 
payload factor of only 35%, on an 
available ton-mile basis. 



On the ledger books, as they would 
be maintained by most carriers, these 
internal services are not profitable. How- 
ever, EAL prefers to consider their ac- 
tual earnings in terms of "out of pocket" 
operational costs. Excluding such in- 
direct cost items as depreciation, some 
insurance and system overhead, these 
routes arc profitable and will some day 
return sufficient revenue to meet all 
allocable costs, EAL management bc- 

Whilc the airline certainly serves as 
a banner of national prestige for Ethi- 
opia, EAL officials are relieved that the 
emperor is "realistic" and has not made 
any unreasonable demands for route 
expansions beyond the carrier’s capabili- 
ties. EAL has made a thorough study 
of the future of commercial aviation in 
Africa, and finds that no further expan- 
sion can be undertaken until a majority 
of countries achieve some degree of 
political and economic stability. Many 
routes which it considered would be un- 
profitable at this time, while negotiating 
for others is complicated by the prob- 
lem that few of the countries involved 
have planned far enough ahead to know 
what they want in the way of reci- 

Onc of the major points desired by 
EAL for addition to its trans-Africa 
route was Abidjan. Ivory Coast— head- 
quarters of Air Afriquc, a combine of 
11 fonner French colonies now operat- 
ing their own airline with the support 
of Air France. Attempts to gain traffic 
rights into Abidjan failed. EAL con- 
tends. primarily because of the influence 
of Air Afriquc, which has just ordered 
two Douglas DC-S turbojets and has a 
route system stretching across the con- 
tinent to Khartoum in Sudan. 

EAL fully expects heavy competition 
in the future on its trans-Africa run. 
which now offers two DC-6B flights a 
week. In April, one flight will be oper- 
ated with a Boeing 720B. The carrier 
has no plans to seek a North Atlantic 
route at this time, and prefers to ac- 
complish first an international circuit 
route by negotiating route extensions 
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These airlines and over 85 
other operators fly more than 
360 Rolls-Royce turbine 
powered transports through- 
out the United States and 
Canada. 


tV 



Rolls-Royce turbofan, turbojet and turboprop engines are being overhauled at 
Dallas, Denver, Los Angeles, Millville N.J., San Francisco and Washington D.C. 
in the United States, and by Rolls-Royce of Canada and operators at Montreal 
and Winnipeg. More than 50 Rolls-Royce field service engineers are stationed 
with aircraft operators across the North American Continent. 


ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE LIESSE ROAD, MONTREAL. P.0. 
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out of Accra, Ghana, to Paris and Lon- 

Promotional fares and charters, par- 
ticularly on the long hauls from Europe 
to Africa, offer the best opportunity for 
future profits, the airline feels. Plane- 
mile costs on the company’s three DC- 
6Bs average about $2.40 per plane-mile 
for scheduled service and can be reduced 
to only $2 on a charter basis. Utiliza- 
tion of the aircraft, which conducted 
one trans-African, seven European and 
two Nairobi schedules a week prior to 
the jet deliveries, has been 8 hr. a day. 

While EAL has made admirable 
progress, it still must await completion 
of the country's airports and naviga- 
tional aid system. Construction of Bole 
International Airport is still behind 
schedule, even though the runways have 
been finished. Maintenance and over- 
haul facilities, which will permit work 
on all aircraft, will not be finished until 
this summer, and all such work on the 
Boein| 720Bs is now being handled in 
Frankfurt by Lufthansa. Sufficient 
navigational aids may not be available 
until the end of next year. 

Much of this delay was caused bv 
necessity to train skilled construction 
workers on the spot, and by composition 
of the Ethiopian soil. 

Much of this earth is an unusual type 
of loam, called "cotton soil," extending 
as deep as 1 2 ft. During rainy periods, 
this soil swells like a sponge, causing 
structures to heave and crack. To avoid 
this problem, some airport building 
foundations were first excavated as deep 
as 17 ft. and then filled in with rough 
aggregate before cement flooring could 
be poured. 

Even then, the engine overhaul shop, 
which was nearly complete, fell victim 
to this problem. The cement floor 
bulged upward and had to be replaced. 



PRODUCER 


This man is manufacturing a 
Transco coaxial switch assem- 
bly. Not alone, of course. ..just 
one important PRODUCER in a 
e than two hundred. He’s a co-worker in our new million dollar 
Transco plant in Los Angeles, California. He's reliable . . . knows his job and does 
it right. □ Transco is a company possessing the capability to produce any micro- 
wave component or system, it is people like this PRODUCER who are the key to 
Transco's success... delivering product or system to meet exacting customer 
specifications. Write for Brochure or Catalogue. Transco Products, Inc., 4241 
Glencoe Avenue, Venice, California. Telephone 391-7291 area code 213. 
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SHORTLINES 


AIRLINE OBSERVER 

► Eastern Air Lines has found that 17.3% of its Air-Shuttle passengers have 
been converted from surface transportation. In an Eastern survey, 9.6% of 
the respondents to a questionnaire said they would use a train on the Wash- 
ington-New York-Boston joute if Air-Shuttle were not available and 7.7% 
said they would use auto or bus. Total of -19% listed the no-reservations 
feature as the most important factor in their decision to use the Air-Shuttle 
while only 5.6% gave price as a factor. 

► Russia’s Aeroflot has increased its student fare discount from 25% to 50%, 
loosened eligibility requirements and made the cut rates applicable to more 
routes. The new promotional tariffs arc available to all college students, 
including those taking evening and correspondence courses, high school 
students and persons enrolled at military' or naval institutes. Flights may 
be made on all types of equipment. The student tariff was introduced as a 
traffic-bolstering experiment on Jan. 1, 1962, and now appears to have a 
permanent place in Aeroflot’s fare structure. 

► Robert E. Peach, president of Mohawk Airlines, told the Civil Aeronautics 
Board that the carrier will welcome any subsidy reduction the Board may 
make. He added: "But I must point out that each cut in subsidy will mean 
a cut in service so the decision ultimately must be made by the communities 
that receive subsidized service." Peach was commenting on indications by 
CAB that it is determined to put the brake on local service airline subsidies. 

► Air-SInittle type of operation will be expanded Mar. 1 by Eastern Air Lines 
to include nonstop flights between New Orleans and Houston. The new 
service, called “Walk-On" flights, will feature no reservations, pay-on-board, 
guaranteed scat, and low cost. Chief difference between Air-Shuttle and the 
new service is that meals will be served on Walk-On flights and the new 
service will be available on all Eastern’s nonstop flights, including jets, be- 
tween the two points. No new flights will be added, but backup aircraft will 
be available to provide seat guarantees. 

► blight Engineers’ International Assn, has asked CAB to withhold approval 
of the transfer of Mutual Aid Agreement funds from nine trunklines to 
Eastern Air Lines. The union charged that Eastern never intended to reach 
an agreement with FEIA, but planned a program to eliminate the Eastern 
chapter of FEIA as bargaining representative for flight engineers. 

► Rolls-Royce has uprated thrust on its Conway RCo. 1 2 bypass engine from 
17,500 lb. to 18,100 lb. Specific fuel consumption has also been reduced by 

2% under all operating conditions. Alitalia lias ordered the incrcascd-tlinist 
version to power two Douglas DC-8 transports. 

► Capitals of all 15 Soviet republics comprising the USSR now have sched- 
uled jet passenger service. Latest to be added was Vilnius, capital of Lithu- 
ania. when Tu-114 turbojet transport schedules from Moscow were intro- 
duced last month. 

► Domesti- trunkline industry reported a 1.9% gain in revenue passenger 
miles during December, compared with the same month last year. Coach 
traffic continued to grow and showed a 12.7% increase, while first-class 
revenue passenger miles plummeted 17%. Available scat miles climbed 
13.2% to drop the load factor to 50.3%, well below the break-even level 
required by a number of carriers. 

► United Air Lines’ proposed one-class service (AW Oct. 15, p. 45) is draw- 
ing less industry opposition than anticipated. Reason may be that the 
United plan could arrest the continuing diversion of first-class traffic to 

► CAB last week granted a tentative approval to Oy Lcntorahti Finlantic 
AB of Finland to conduct charter operations between Finland and the U. S. 
Because the bilateral agreement between the U. S. and Finland covers 
scheduled service only, the Board issued a show-cause order asking interested 
parties to state reasons why a foreign air carrier permit for charter service 
should not be granted to Finlantic. 


► Allegheny Airlines has received Civil 
Aeronautics Board approval to extend 
bv nine hours its weekend round trip 
fare reduction of 375%. The low fare, 
which originally expired at 3 p.m. Sun- 
day, is now available between midnight 
Friday and midnight Sunday. 

►American Airlines will install Honev- 
wcll-Atkins Maximum Safety Lights 
(MSL) on its Boeing 727 turbofan trans- 
ports. MSL uses a condenser-discharge 
xenon lamp, similar to photographic 
strobe units, which can Ire seen at a 
range of 8 mi. in daylight on 35 mi. at 
night. Three of the flashing lights will 
be installed on each ivingtip, one on the 
tail. 

► British Overseas Airways Corp. will 
begin a twice-weekly service between 
London and Dulles International Air- 
port near Washington, D. C. on Mar. 6. 
Service will be expanded to daily flights 
this summer. 

► Canada's Air Transport Board has 
granted Mohawk Airlines operating 
rights between Buffalo and Toronto. 
Civil Aeronautics Board awarded Mo- 
hawk the route in December, 1961. 

► Eastern Air Lines will increase its ad- 
vertising budget by 33% in 1963 over 
1962. Campaign will include extensive 
use of television for the first time. 

► Frontier Airlines has signed a two- 
year contract with its 183 pilots. Bene- 
fits were increased by an average of 4% 
per pilot. Agreement came nearly two 
months before old contract expired. 

► Pan American World Airways will 
show an 18% increase in passenger traf- 
fic and a 22% rise in air cargo ton-miles 
for 1963. compared with 1962. 

► Trans-Texas Airways carried 389,246 
passengers during 1962, a 21.1% in- 
crease over the previous high year of 
1961, when it carried 321,657. 

► United Air Lines has been granted 
these overhaul time extensions by Fed- 
eral Aviation Agency on its fleet of 
Vickers Viscount turboprop transports: 
airframe from 4.380 to 4.8S0 hr., pro- 
pellers from 5,100 to 5,350 hr., and 
cabin cooling turbines from 6.420 to 
7,500 hr. Time between overhauls on 
the Rolls-Rovce Dart turboprop engines 
is 3,500 hr. ' 

► Western Air Lines has purchased 
three more Boeing 720B turbofan trans- 
ports at S5.5 million each, bringing its 
720B fleet to 10. 
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SPACE TECHNOLOGY 


First Photos Show Gemini, Apollo Space Suit Details 


Gemini prototype space suit, developed by the B. F. Goodrich Co. 
to National Aeronautics and Space Administration specifications, 
is worn bv test subject in complete form (left) and with cjnick dis- 
connect cuffs and boots removed (center). Cuffs and boots may be 

signed for rapid donning in the event of cabin pressure loss. Zippers 
across the chest of the suit also can Ire loosened for comfort during 
the flight and closed rapidly in emergencies. Plugs on the suit 
midriff arc suit coolant inlet and outlets and the bio-instmmcnta- 
liun outlet. On Gemini, unlike Mercury, all biosensors will be 
gathered together at one common outlet point for connection to 
the telemctrv svstem. Grid behind the test subject provides refer- 
ence points for photographic analysis of the suit's freedom of move- 
ment as the subject goes through various exercises. Decision is 
expected by the end of February on the selection of a contractor 
to build the Gemini suit. At present, three conipanics-Goodrich. 
Arrowhead Products and David Clark, lnc.-are competing. Bellows- 
tvpc joints that will he featured on the Apollo pressure suit are 
revealed on the experimental space suit at right. Suit shown is 
based on a three-year-old USAF concept, but is not the Apollo 
suit. Bellows are balanced so that a constant volume is maintained 
during all arm. leg. torso or head movements. In bending an arm. 
for example, the bellows joint contracts on one side but expands to 
equal degree on the opposite side, thus maintaining the same 
internal volume surrounding the elbow. Crewman wearing the 
suit thus will have to expend only normal energy to make move- 
ments. Suit will be pressurized by 100% oxygen to 3.5 psi. Deci- 
sion to pressurize to this level precludes use of oxygen-nitrogen 
gas combination because of aeroembolism danger. Back pack will 


carrv oxsgen and water stores adequate for about a four-hour stay 
on the lunar surface. Communications equipment also will be 
carried in the back pack. Present NASA thinking supports 
separate and distinct pressure and thermal suits for the Apollo 
lunar landing crews. Pressure suit would be lorm-fitting; the 
thermal suit would be loose— perhaps like a poncho with baggy 
legs. A variety of materials presently is being investigated by 
Hamilton Standard Division of United Aircraft Corp. and latex 
International, the contractor team selected by NASA to build the 
Apollo space snit. Emphasis is being directed at thin-film metallic 
deposits on fabrics with an ionic bond between the two. In com- 
parison. the Mercury suit is coated with aluminum which is me- 
chanically bonded to fabric. The Apollo suit probably will be 
designed with some sort of passive sealing liner which would close 
over any puncture of the suit long enough for the wearer to return 
from the lunar surface to the lunar excursion module (LEM). Ease 
of donning is being emphasized in desigtr of the Apollo suit; it is 
expected that approximately 5 min. will be required for the crew- 
man to put on the suit. In contrast, speed of donning is being 
stressed in development of the Gemini suit to help protect crew- 
men against sudden capsule decompression. Apollo helmet prob- 
ably will be similar to the Mercury helmet, but will have special 
material for solar flare protection. It is planned to have a dual 
faceplate, instead of the Mercury helmet's single visor, to avoid 
breakage danger and complete snit de-pressurization. Boot design 
is undecided, and final design may await completion of Surveyor 
unmanned lunar soft-lamlmg missions. Surveyor data will furnish 
some idea of abrasion and conductance properties of the moon's 
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MA-9 Experiments Vital to Rendezvous 


By George Alexander 

Houston, Tex.— Scientific experiments 
planned for the ninth Mercury test 
flight— now tentatively scheduled for 
Apr. 2— reflect increasing emphasis at 
Manned Spacecraft Center here on the 
collection of empirical data for the de- 
velopment of rendezvous techniques. 

The center presently is planning on a 
minimum of IS orbits for Mercury- 
Atlas 9 (MA-9), with a decision to lie 
made at that time on continuation of 
the flight up to 22 orbits (AW Dec. 
2d. p. 23). 

Pilot management of the MA-9 space- 
craft-specifically, the efficient utiliza- 
tion of all on-board consumables— is the 
primary task of the mission assigned to 
USAF Maj. Gordon Cooper. But the 
experiments are exjrcctcd to provide 
data useful in the Gemini and Apollo 
programs. Experiments include: 

• /.ero-g propellant flow. A 4-lb.-capac- 
itv tank, filled with two pounds of 
hydrogen peroxide fuel, will be mounted 
on the rctrorocket package located on 
the capsule's heat shield. The tank, 
pressurized to 160 psi. by gaseous nitro- 
gen, will be fitted with two small noz- 
zles. Maj. Cooper will be able to fire 
these by flipping a single switch on 
his instrument panel. Purpose of this 
experiment, which is similar to the capil- 
lary tube and flask carried aboard MA-7 
(AW May 2S, p. 26) is to determine 
flow characteristics of a fluid under 
zero-g conditions. Amount of angular 
disturbance caused by firing of these 
small thrusters will indicate evenness of 
propellant flow. 

• Flashing light sphere. A 5-in,-dia.. 
7-lb. sphere, containing a high-intensity 
light and batteries, will be mounted on 
the retropack. Once in orbit, it will be 
jettisoned at an angle of about 92 deg. 
from the flight path of the capsule and 
downward. Because of its ballistic na- 
ture, it is expected to loop around the 
capsule like a small artificial satellite and 
remain within viewing distance of the 
MA-9 spacecraft for about three orbits. 
Light will be programed to flash once 
every second, and Cooper will attempt 
to photograph it with a hand-held 16- 
mm. movie camera. He also will esti- 
mate distances between his capsule and 
the flashing sphere for later correlation 
with the movie film. 

• Atmospheric drag. In a repeat of an 
experiment flown aboard MA-7. a 30- 
in.-dia. Mylar-aluminum sphere will be 
towed behind the orbiting Mercury 
spacecraft on the end of a 100-ft. line 
to measure atmospheric drag at these 
altitudes. Primary purpose of this bal- 
loon experiment will be to determine 
drag. Perceptibility of the all-interna- 


tional orange sphere (the sphere on 
MA-7 was imilti-colorcd) is considered 
to be of secondary importance. Manned 
Spacecraft Center program officials say 
there was excellent correlation between 
the strain gages, which linked the bal- 
loon to the MA-7 capsule, and the g- 
sensitivc accelerometers during re-entry 
of Scott Carpenter's MA-7 capsule. 
Scams of the MA-9 balloon have been 
sewn tighter to preclude gas seepage, 
—believed to be the reason the MA-7 
balloon failed to expand properly. 

There will be one biomedical experi- 
ment and some minor changes in bio- 
instruincntation. In the biomedical ex- 
periment. Cooper— who is expected to 
spend between 27 and 34 hr. in space- 
will urinate periodically into a special 
container. Using a combination syringe 
and pump, he will extract and transfer 
urine samples into a small plastic bottle, 
with the time of urination noted pre- 
cisely on the bottle. 

After the flight, urinalysis will be cor- 
related with the duration of periods of 
weightlessness, to sec if prolonged zero-g 
leads to any body chemical reactions. 

Remainder of the pilot's urine will 
be dumped into the cabin cooler heat 
exchanger system. Center program en- 
gineers. concerned with the long-dura- 
tion flight times of Gemini and Apollo, 
would like to make maximum use of 
everything aboard a spacecraft and want 
to determine if urine— otherwise a waste, 
unless converted to potable water— can 
be used as a coolant fluid for the cabin. 

Cooper may shut down the cabin 
cooling system completely for short 


periods of time during his flight if the 
temperature within the cabin stabilizes 
at an acceptable level. Suit coolant sys- 
tem. however, will operate continuously. 

Rectal thermometer, which has been 
used on all previous Mercury flights, will 
be replaced by an oral unit. The oral 
thermometer will be attached to one of 
Cooper’s earphones inside his helmet 
and will be hinged so that it may be 
swung out of the way when not in his 
mouth. When not in use to measure 
the pilot's body temperature, the ther- 
mometer will be used to monitor suit 
outlet temperature. The suit exhaust 
port is located in the helmet. 

Cooper will wear the same type of 
radiation detection patches on his body 
as preceding Mercury pilots. In ad- 
dition, a patch may be placed on the 
inside of the capsule's access hatch. 

Hatch-patch radiation data would be 
correlated with that gathered bv two 
low-energy level, omnidirectional elec- 
tron detectors mounted on the MA-9 
heat shield. Radiation attenuation 
through the Mercury capsule structure 
presently is unknown. It is not believed 
to be severe, but center project direc- 
tors want to know for certain. 

Cooper will carry only one radiation 
emulsion pack alongside bis couch. 
Previous orbital Mercury missions have 
carried two packs, one on either side 
of the pilot's couch. 

It is hoped that Cooper will be able 
to sleep during his long-duration flight. 
Bioastronautics specialists here would 
like to see Cooper's eight-hour sleep 
period divided. Sleep period presently 


New Couch Developed for MA-9 

Houston, Tex.— New nylon fiber couch may replace the foam and aluminum 
houcvcomb couch of earlier missions in the forthcoming Mercury Atlns-9 flight of 
USAF Maj. Gordon Cooper. 

The new couch consists of cross-woven nylon strands about 1/16 to 1/20 in. dia. 
Strands expand under high g-Ioading, and in the process, show hysteresis, the tag 
between deformation and return to original dimension of an elastic material. The 
strands expand roughly 50% and do not contract to original lengths when loads arc 
removed. Although some heat is given off, it is not a heat reaction which causes 
deformation of the strands. 

Strands in tiie couch are differentially pre-loaded to correspond to the relative mass 
of the pilot's body member resting on that section. Torso section, for example, lias 
a higher pre-load strength that the head area. Pre-loads arc calculated to accommodate 
both the pilot's weight and the g-forccs of boost flight. 'Hie strands conform slightly 
to the pilot's body contours, but do not deform to their maximum limit under these 
approximate 6g loads. 

At re-entry, however, when loads imposed upon the pilot approacli 10 or 12g, 
pre-load strength is exceeded and the nylon gives. Because the strands are loaded 
diffcrentiallv. some strands give less than others and so the pilot's body contour is 
maintained. Nylon strands arc made by Somyk, Inc., of Lincoln. R. I. 

If the couch is used on MA-9, Maj. Cooper also will wear a new restraint harness, 
originally developed for the B-70 program. The harness is fitted with take-up reels 
that automatically retract as the pilot, under re-entry loads, sinks deeper into his 
couch. There is no return on the reels so that the pilot remains held snugly against 
the couch. 
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If you had to 
understand 
what 

made it tick.. 

you’ll be interested 
in a career 
at Aerospace 


Your boyhood interest went beyond 
the springs and gears. You thought 
in terms of what made the springs 
and gears work and why. If this curi- 
osity has expanded and sharpened 
with the years to include such areas 
as structures, mechanics, and electro- 
mechanical systems, you well may be 
the kind of a man who'll find an 
enviable and unique career oppor- 
tunity at Aerospace Corporation. 

Chartered to give the U. S. Govern- 
ment the benefit of the best in space 
and missile knowledge and experi- 
ence, Aerospace serves as architect- 
engineer in the advancement of space 


science and technology. Aerospace 
does not engage in manufacturing. It 
is an organization dedicated to plan- 
ning, evaluation, and technical direc- 
tion of missile and space projects for 
the Air Force. 

Aerospace Corporation’s product 
is thoughtful guidance. If your crea- 
tive imagination and high technical 
competence combine to produce 
guiding thoughts, you will find oppor- 
tunity for satisfaction at Aerospace. 

For complete information, write to 
Charles Lodwick, Room 101, P.O. 
Box 9508 1 , Los Angeles 45, Califor- 
nia. An equal-opportunity employer. 
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Rocket- Cluster Firing 

solid-propcllnnt rocket motors, producing 
total of 140,000 lb. of thrust, was recently 
test-fired successfully by United Technology 
Center, a division of United Aircraft Corp. 
(AW Jan. 14, p. 33). 

planned for the flight is broken up into 
two four-hour periods. Optimum ar- 
rangement of work-rest cycles, these 
medical personnel feel, would he S to 
10 hr. of duty. 4 hr. sleep or relaxation. 
S to 10 hr. ilutv. and then four more 
hours of sleep or rest. Final 6 to 10 hr. 
remaining in the flight would be spent 
awake and on-duty. 

Provision is being made to awaken 
the pilot, if necessary, through a tone 
signal sent to the capsule's command 
antenna. It would be transmitted by 
whatever ground tracking station has the 
capsule within range at the time. 

Present planning calls for letting the 
sleeping pilot in his free-drifting capsule 
pass through orbit transitions without 
re-orienting the spacecraft to a retro- 
firing attitude in order to conserve at- 
titude control fuel. During the drift 
flight of Walter Schirra's MA-8 capsule, 
the spacecraft was re-oriented to retro 
attitude at the end of each orbit in the 
event a decision was made to terminate 
the flight at that point. 

Breaking up the sleep period into 
two almost equal segments would pro- 
vide more useful data, it is felt, tnan 
that which can be gathered during one 
eight-hour stretch. First sleep period 
would yield baseline data against which 
the telemetry of the second sleep period 
could be compared and evaluated. 

Not all on-duty hours will be spent 


in continuous work; there will be breaks 
where Cooper will be allowed to do as 
he chooses— take photographs, make star 
or cloud observations, etc. 

Profiles of Cooper's metabolic, re- 
spiratory and blood pressure readings 
will be extremely important to bioastro- 
nautics research'. Data on these cycles 
—their lows, plateaus and peaks-will 
make a major contribution to the de- 
tailed design of future life-support sys- 
tems. It is anticipated that oxygen con- 
sumption will increase linearally with 
flight duration, but that food consump- 
tion and suit coolant flow rates will vary 
with work requirements. 

Several other experiments arc planned 
on the MA-9 capsule itself. There will 
be at least one— and perhaps two-white 
patches of oxide coating (not a paint) 
applied to an approximately 6- or 8-in.- 
squarc area on the conical afterbody 
section of the capsule. 

Thermocouples attached to the inside 
of the structure behind the patch will 
indicate variations in heat transfer 
through the coating during ascent, or- 
bital flight and re-entry. 

In addition, one or two of the after- 
body shingles will be polished to a high 
surface finish for determination of mi- 
crometeoroid impingement during or- 
bital flight. These shingles will be ex- 
amined after the flight and recovery of 
the capsule for detection of micro- 
meteoroid strikes. 

Engineers here say they will be able 
to discriminate between true microme- 
tcoroid strikes and dust particles en- 
countered either during ascent or re- 

Four pounds of breathing oxygen will 
be added to the MA-9 capsule. A 15- 
Ib.-capacity independent reserve tank 
has been added to the attitude control 
fuel system (AW Oct, 8, p. 29), but 
will contain only 10 lb. of hydrogen 
peroxide. Two 3,000-watt/ hr. batteries 
will replace the two 1,500-watt/hr. 
power supplies used on earlier Mer- 
cury flights. 

Nine pounds of water will be added 
to the spacecraft cooling system and 
five pounds of water to the pilot's drink- 
ing supply. Lithium-hydroxide, breath- 
exhalation scrubber has been increased 
from 4.S lb. to 5.6 lb. Food will be 
dehydrated and combined with water 
before eating. Liquids, such as orange 
juice and cocoa, will be powdered and 
reconstituted by the addition of water. 

As on previous Mercury orbital 
flights, Cooper will attempt to make 
sightings of flares ignited on the ground. 
Perth, Australia, and Durban, South 
Africa, have been used on earlier flights, 
but cloud cover proved so extensive 
that the National Aeronautics and 
Spaa- Administration is considering sev- 
eral other areas. Cooper also will carry 
a photometer to measure star intensities. 

Speed of the capsule tape recorder. 
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OPTIMUM PERFORMANCE... 

Marvac(maraging) Steels 
from Latrobe 

A component failure in a missile or jet aircraft can mean 
failure for the entire system. That's why optimum perform- 
ance in high strength structural applications and critical 
tooling calls for alloys possessing the ultimate in quality. 
The newest concept in ultra high strength metals is the 
maraging steels developed by International Nickel and 
being produced by Latrobe Steel under the trade names 
Marrac-18 , Marrac-ISA, and Marrac-I8LT. These low 
carbon iron base alloys contain 18% nickel plus important 
alloying additions. Besides unusual high strength and tough- 
ness they show remarkable ductility under extremely high 
stress concentration, far superior to H-l I and 4340 types. 
Produced by the consumable electrode vacuum melting 
process, hardened by aging at 900°F., Mat-vac steels offer: 

♦ Tensile and yield strengths in excess of 280,000 psi. 

♦ Notched tensile strengths over 400,000 psi. 

♦ Good elevated temperature strength up to 900°F. 

♦ High fracture toughness down to minus 320°F. 

♦ Simplified heat treatment with a minimum of distortion. 

♦ Excellent weldability and machinability. 

♦ Unusually low work-hardening characteristics. 

♦ Good workability, both hot and cold. 

Let your Latrobe sales representative show you how 
Marvac can work for you. Or call the mill direct. 


LATROBE STEEL COMPANY 

LATROBE. PENNSYLVANIA 


used to store pilot communications 
when his spacecraft is beyond range of 
a ground station, will be cut in half, 
from 1 5 in.. /see. to 13 in./sec., to stretch 
the capability of the tape recorder with- 
out increasing tape length. At its pres- 
ent speed, the recorder has an 11 -hr. 
capability. 

Reducing the speed by half increases 
this to 22 hr. 

Slow-scan television system will be 
installed within the capsule above and 
to the left of the instrument panel, and 
facing the pilot. The television camera 
will nave an angle-lens adapter so that 
it can be rotated to look out the pilot's 

Cooper will carry a 16-mm. movie 
camera, built by McDonnell Aircraft 
Corp., which also manufactures the 
Mercury and Gemini spacecraft, in addi- 
tion to the hand-held 35-mm. camera 
used for extra-capsule photography on 
earlier Mercury flights. 

The 16-mm. camera will be mounted 
as a removable, self-contained module 
in the instrument panel. 

Installed in the panel, the camera 
will monitor the pilot and his reactions 
to various stresses. But it can be re- 
moved and placed on the instrument 
panel or hung on a rack over the cap- 
sule's window to film the performance 
of the drag balloon. 

Camera speed can be set by the pilot 


Vostok Medical Results 

Moscow— Group flight of Soviet Cos- 
monauts Andrian Nikolayev and Pavel 
Popovich last August proved that from 
the medical point of view, manned flight 
to the moon already is possible, according 
to Soviet Scientist Anatoli A. Blagon- 

No disturbances of physiological func- 
tions have been observed in cither cosmo- 
naut. Blagonravov said. The group flight 
showed the ability to avoid dangerous 
radiation and to work in outer space over 
a long period, he said. Manned flight to 
the moon would last about as long as 
Nikolaycv’s flight of 94 lir. 22 min.. 
Blagonravov said. 

Reviewing Russia’s 1962 space achieve- 
ments in the newspaper I/vestia. the 
Soviet scientist said there is no indica- 
tion when the current scries of Cosmos 
scientific satellite flights will end. It began 
last March and has included 12 launch- 
ings in nine months. 

Blagonravov said the Cosmos series 
can be considered as a prelimmarv stage 
in creating inhabited satellites. He did 
not say whether this meant manned 
flights or animal flights. His conclusion 
that it is already possible to make the 
maimed lunar trip from the medical 
point of view may indicate that Russia 
docs not feel animal flights to the vicinity 


cither at six frames per second or a 
single frame per second. 

Camera, with three rapidly inter- 
changeable lenses— wide-angle, telephoto 
and normal— will be equipped with six 
snap-on magazines, each with 100 ft. 

One of these packs will contain in- 
frared film. Cooper will shoot this roll 
for the Massachusetts Institute of Tech- 
nology in support of its program to 
obtain a better definition of the earth's 
horizon as viewed from space. 

This data is considered vital to the 
Apollo guidance system, which MIT 
is developing. 


Lockheed Develops 
‘Radiation Yardstick’ 

"Radiation yardstick”— which will 
provide engineers with a definitive 
guide for designing structures and for 
shielding nuclear reactors— has been de- 
veloped bv scientists at Lockheed Mis- 
siles and Space Co. 

Technique measures the fast neutron 
absorption cross-section in gold, which 
is used as a standard reference in de- 
termining the absorption characteristics 
of other materials. The crucial part 
embodies a spherical shell of thin gold 



Our Newest Compact 

CryoVac's compactly designed HE-Series Helium Refrigerators are the only units of 
their kind ever designed specifically for dense gas helium refrigeration at temperatures 
below 20° Kelvin. Proprietary engineering techniques in the heat exchange design per- 
mit compactness never before possible. As a result, a size reduction in the overall 
system to one-third of that of a competitive unit is possible. In addition to being com- 
pact. the HE-Series is skid mounted resulting in reduced installation costs, added reli- 
ability and complete predelivery check out. These plus automatic overload regulation — 
it won't go out of balance no matter what the load -are a few of the reasons most of 
the large space simulators now in operation or under construction employ CryoVac 
Helium Refrigerators for cryopumping, ■ A similar compact, only this one for production 
of liquid helium is also available. For additional information on either system, write for 
literature. Or if there are other areas in the field of cryogenics in which you have an 
interest why not let us put our almost limitless low temperature capabilitytowork for you. 



Inquiries from qualified scientists and engineers regarding employment opportunities are invited 
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AAF Engineered Environment helps the 
Minuteman keep the peace. Now as ever, on the 
frontier of the law it takes a quick, sure-firing weapon 
to deter the lawless. Today none is more important than 
Minuteman. the vast missile system that will strike back 
instantly, even under nuclear attack. 

Dispersed underground, untended, each isolated 
launching silo automatically maintains itself and its 
missile, battle-ready under all conditions. An important 
integral part of the weapon is an ultra-precision, ultra- 
reliable total environment control system by American 
Air Filter Company. 

Like many AAF defense and industrial projects in the 
past, Minuteman posed unprecedented requirements. No 
one in the industry was certain that a single supplier 
could develop and produce a system of such scope and 
reliability. The first wing at Malmstrom AFB, Montana, 
represented the largest air conditioning job that had 
ever been undertaken. 

Thus we are doubly proud that AAF's Defense Group 
has remained on schedule throughout the urgent U. S. 


Minuteman timetable. As prime contractor, the AAF 
Defense Group is utilizing its own production plants, 
plus personnel and resources of our Air Filter Division, 
Temper Air Group ( Herman Nelson ) , Fiber Glass Group 
( Amer-glas), and other AAF divisions and subsidiaries. 

Each corporate member of this AAF systems project 
team is a well-known supplier in its own field of “better 
air” products and services. Working together, they offer 
unique technical and management flexibility, as well as 
capability. With over 2 million feet of combined facilities, 
they represent every major branch of the environment 
control industry. 

If environment control is important to your project, 
send for AAF Bulletin D-164. Write Defense Products 
Group, American Air Filter Company, Inc., 310 Third 
Street, Rock Island, Illinois. 


i Fill 


American /lir 1-ilter 

BETTER AIR IS OUR BUSINESS 


2 in. in diameter, which contains a 
neutron source material. 

Shell is bombarded with alpha parti- 
cles from a Van de Graaf accelerator; 
all the neutrons thus produced either are 
absorbed by the gold or pass through 
the gold. 

The precise determination of the 
radioactivity produced by the neutron 
source and that created in the gold by 
the absorbed neutrons is an indicator of 
the neutron absorption characteristics of 
the gold. 

Prime goal of the technique was to 
develop a standard for neutron absorp- 
tion in the energy- range from 10,000 to 
600.000 electron volts, which has been 
a source of disagreement among nuclear 


Cameras to Monitor 
Entries of Meteors 

Washington — Sixteen-station photo- 
graphic fence covering seven Midwest- 
ern states will go into operation soon to 
monitor meteor entries and to locate 
meteors after they have fallen on the 

The project, called the Prairie Net- 
work, is managed by the Smithsonian 
Astrophysic.il 'Observatory under a 
$240,000 grant from the National Aero- 
nautics and Space Administration. 

Objective of the photo program is to 
photograph bright meteors as they enter 
the earth's atmosphere, and to locate 
by triangulation the precise points 
where they land. 

When the system is fully operational, 
it will automatically photograph the sky 
in all directions from horizon to hori- 

Photoelectric system will sense dark- 
ness at each station and activate the 
electric power to operate cameras. 
Another sensor will seek out Polaris, the 
North Star. 

If the star is obscured by cloud cover, 

Each station will have four cameras 
with f6.s lenses covering SO-dcg. view- 
ing fields. 

Scientists will study the chemical and 
organic structures of recovered meteors. 
Photographic data will provide new in- 
sinuation on brightness, velocities and 
orbital elements of meteors. 

Film plates used in the Prairie Net- 
work program will be 9 in. square. The 
plates will have exposure times of up to 
2 hr. 

Field Supervisor Charles Tougas will 
have his headquarters in Lincoln, Neb. 
Stations will be located in Havana, 111.; 
Milan and Rolla, Mo.; Vinton and Car- 
roll, Iowa; Steinauer, Mullen, Alma and 
Ncligh, Neb.; Flandreau and Reliance, 
S. D.; McPherson, Garden City and 
Pleasanton, Kan., and Woodward and 
Hominy, Okla. 



VERSATILITY 


Industry requirements for a small, rugged, yet inex- 
pensive float switch for a wide variety of applications 
is met by the Aerotec F203 series. Suitable for top, 
bottom or side mounting, the unit is fully qualified to 
MIL-S-25980 and has been in volume production for 
more than a year. Variations in a dual level sensing 
version are also available. 

The switching element is hermetically sealed and 
capable of handling 1 amp inductive at 28 VDC. 
Immersion of the complete unit in the actuating fluid 
is standard practice with users of the F203 with full 
confidence that all safety requirements will be achieved. 

The broad acceptance attained by this design per- 
mits stocking of standard parts, prompt delivery, and 
a reasonable pricing structure. 

Write Aircraft Equipment Division, Aerotec Indus- 
tries, Inc., Dept. AW, Greenwich, Connecticut for, 
additional information. 
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Finding ways to keep indispensable communications— 
and logistics data— flowing in the event of a national 
alert is a continual challenge we meet at General Tele- 
phone & Electronics. 

Faced with an alert, it is possible to move mobile 
digital computers to remote or distant locations on a 
moment's notice. As a result, a commander can have 
at his disposal instant information on logistics, tactical 
and strategic data, command and control operations— 
even civil defense data— wherever a computer is needed. 
Unlike flxed plant computers, mobile computers are 
easily transportable by air. sea. rail, and over the road. 

Vitally important is the fact that with such comput- 
ers COBOL (Common Business Oriented Language) 
can be provided. These small, reliable but large-scale 
computers are completely compatible with fixed plant 
data processing. And because of their design, the power 
source goes right along with them. What’s more, there’s 
no need for special allowances for temperature and hu- 
midity. Our subsidiary, Sylvania. is a leading supplier 
of large-scale mobile digital computers, and several are 
in service throughout the world. 

Progress in making available essential data anywhere 
is one of the many ways the scientists and engineers 
of General Telephone & Electronics corporate fam- 
ily serve the nation. The vast communications and 
electronics capabilities of GT&E. directed through Syl- 
vania Electronic Systems, can research, design, pro- 
duce, install and service complete electronic systems. 
These systems include detection and tracking, elec- 
tronic warfare, intelligence and reconnaissance, com- 
munications, data processing and display. 

That is why we say the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Massachusetts. 


GENERAL TELEPHONE 
“ELECTRONICS W 

mraMEOTmclimMs 


SHIFT MILITARY FORCES AND 
COMPUTERS WHEN THERE’S AN ALERT! 





Flight Tests of XV-5A Scheduled to Start 


ONE-SIXTH SCALE MODEL of the lift-fan flight research vehicle installed for testing in the presence of simulated ground in General 
Dynamics/Convair Ion-speed wind tunnel. Airplane is in flared attitude typical of conventional landing. Wing flaps arc deflected full down. 
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MODEL OF XV-5A forward fuselage and engine inlet sections, built to one-fifth scale, was tested at angles of attack and yaw over a 
speed range from hover to maximum. Tests were made in the Convair wind tunnel and Navy’s David Taylor Model Basin. 


This Summer 

By David A. Andcrton 

San Diego— Structural design of the 
XV- 5 A lift-fan flight research vehicle is 
scheduled to be completed at the end 
of this month by Ryan Aeronautical 
Co. engineers. 

First of the I wo VTOL aircraft now 
under construction here is expected to 
start its flight-test program July 17. 

Between now and then, the engineers 
will be working against a tight schedule 
with these milestones marked as guides: 

• Feb. 1: Completion of five-degree con- 
ventional flight simulation. 

• Mar. 1: Completion of all engineering 
systems design. In shop, first fuselage 
out of the jigs. 

• Mar. 8: Completion of six-degree 

• Apr. 1: Start of aircraft static test. 

• May 1: Completion of hydraulic sys- 
tem simulation. 

Second aircraft is scheduled to be de- 
livered to National Aeronautics and 
Space Administration’s Ames Research 
Center for full-scale tests in the 40 x 
80-ft. wind-tunnel starting early in July 
and extending through mid-August. 

First hovering flight of the first air- 
craft is expected to be made Aug. 1. 

Currently, all model wind-tunnel 
testing is essentially complete with the 

exception of flutter work, which is research aircraft. Ryan is subcontractor to General Electric. 
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CATERPILLAR” 
“KAAHMEPA CATERPILLAR” 
“SlamatPagi CATERPILLAR” 
“Guteti morgen CATERPILLAR” 
“BuonGiorno CATERPILLAR” 
“Buenos Dias CATERPILLAR” 
“E KU ARQ 0 CATERPILLAR” 
“Bon Jour CATERPILLAR” 
“BomDia CATERPILLAR” 



"GOOD MORNING. ..CATERPILLAR” 

Every day of the week this cheery hello is translated into 
dozens of different languages in almost every corner of 
the Free World. This greeting means help for those 
charged with equipment maintenance responsibilities. 

It is delivered by a fully equipped force, ready for 
action at this very moment, manned by skilled and ex- 
perienced service and parts personnel. This force con- 
sists of the 145 overseas Caterpillar Dealers who operate 
447 sales-service-and-parts establishments. This network 
is the biggest, best trained organization in the heavy 
equipment industry. It has to be. In many countries 
Caterpillar-built machines, civilian and governmental, 
outnumber the combined total of all other makes. 

This adds up to a minimizing of equipment support 
problems all over the Free World. Caterpillar parts, re- 
gardless of where they are manufactured, are completely 
interchangeable. Caterpillar machines shipped from the 
U. S. to the military overseas are always close to parts 
or service support. 


Backing up this experienced overseas dealer network 
are the Caterpillar manufacturing and parts facilities 
operated by four wholly owned subsidiaries. They operate 
six manufacturing plants located at Glasgow, Scotland; 
Leicester and New Castle, England; Grenoble, France; 
Sao Paulo, Brazil, and Melbourne, Australia. 

Major parts warehouses and emergency parts depots 
are located in Australia, Belgium, Brazil, Canada and 
England. Additional parts facilities are being built in 
Mexico and South Africa. 

This kind of world-wide logistical support means fewer 
supply problems and greater operational readiness. If 
you would like more detailed information, write Defense 
Products Department, Caterpillar Tractor Co., Peoria, III. 


CATERPI LLAR 




scheduled for early completion. The 
automatic stabilization system for the 
XV-5A has been completely fabricated 
and qualified. Three-degree longitudinal 
simulation of hovering and transition 
also has been completed. 

XV- 5A (formerly VZ-11) is a flight- 
research vehicle for the General Elec- 
tric X353-5 lift-fan system which fur- 
nishes both propulsion and lift for the 
aircraft. Because of this dual function 
of the lift-fan, integration of the air- 
frame and engines assumes proportions 
larger than ever before in any type of 
aircraft design. One General Electric 
engineer pointed out that it used to be 
bad enough when the engine compa- 
nies tried to tell the airframe people 
how to design their structure; now, he 
said, engine firms arc trying to interfere 
with their aerodynamics as well. 

This close integration of airframe and 
engine is the major reason that General 
Electric, an engine company, is the 
prime contractor on the aircraft. Ryan 
senes as a subcontractor to GE under 
a contract with Army's Transportation 
Research Command (Trecom). 

Other major contributors to the pro- 
gram besides NASA include U. S. Air 
Force, which has already paid for the 
development of the diverter valves in- 
tended originally for the Bell XF-109 
proposal, and which will furnish the 
JS5 turbojet prime movers for the lift- 
fan system. 

Ejection Seats 

Lightweight ejection scats are being 
developed specifically for the XV- 5A 
bv North American Aviation’s Colum- 
bus Division. Aim is to get a seat 
ca|Kible of ejecting the crew member 
through the canopv at anv flight speed 
from zero to -150 kt. forward. 

Federal Aviation Agency was invited 
by Army to obsen'e GE and Ryan dur- 
ing the development program and 
finally render an opinion on whether or 
not the airplane could be flown bv the 
average Army pilot. FA A will gain, on 
its part, experience in the routine devel- 
opment of a complex VTOL aircraft, 
which the agency will be able to add 
to its knowledge aimed at later certifi- 
cation of VTOL types. 

Value of the current contract be- 
tween GE and Trecom is SI 0.5 million, 
of which a little more than half is 
scheduled to go to Ryan for develop- 
ment of the airframes. 

XV-5A is a low-wing airplane with a 
high-mounted Tee-tail, and engine in- 
takes on top of the fuselage aft of the 
cockpit. Its wingspan is 29.83 ft., over- 
all length is 44.52 ft., and its maximum 
height is 14.75 ft. Design gross weight 
is 9,200 lb., with a limiting weight for 
VTOL operations of 12,000 lb. Over- 
load fuel for ferry flights runs the max- 
imum allowable gross weight up to 
13,600 lb., and requires conventional 


landing and takeoff procedures. 

Design speed range varies from hover 
to a maximum Mach number of 0.82 at 
altitudes between 20,000 and 40,000 ft. 

Under the terms of the contract, two 
aircraft will be flown by Rvan through 
a 50-hr. demonstration before delivery 
to the Army. 

Joint Army-Rvan testing will follow 
the initial flight demonstration, and fi- 
nally the Army will take over completely 
for a research evaluation lasting approx! 
matcly three months. 

XV- 5A then will go to Army user test 
units for simulated mission studies and 
a final evaluation based on the capabil- 
ity shown by the aircraft in the field. 

Basic ideas leading to the develop- 
ment of the lifting fan system were de- 
veloped independently by GE’s Peter 
Kappus and Ryan's John Peterson dur- 
ing the mid-1950s. Both men have ap- 
plied for patents. Hearings on possible 
interference between the applications 
arc still pending in the U.S. Patent 
Office. 

Specific lift-fan system to be installed 
in the XV- 5A emerged as the recom- 
mended optimum system for VTOL 
operations from a two-phase study con- 
tract between GE and Trecom during 
1957 and 1958. At about the same 
time, Ryan was working under an Air 
Force contract on development of its 
own Vertifan system, and had chosen 
General Electric as a subcontractor to 
work on the development of the lift/ 
propulsion system. 

In 1959, Army awarded GE a further 
contract for development and construc- 
tion of a lift-fan system, and the testing 
in static and model fonn of the unit. 
This test series eventually totaled more 


than 340 hr. of running time on full- 
scale hardware, with a substantial por- 
tion of that time logged in the Ames 
wind-tunnel. 

These tests were impressive, and the 
Army, following through on its original 
intent, went to industry and asked for 
proposals and quotations for a pair of 
flight-test aircraft for the GE system. 

Army specified a pair of performance 
objectives for the vehicles, asked for a 
guaranteed empty weight of the aircraft, 
and delineated other design objectives, 
such as side-by-side seating. 
Performance Goals 

Performance objectives were formed 
basically around the same flight profile, 
requiring a five-minute hover at the 
start, a flight cruise at best endurance 
for a specified period of time, and a 
10% fuel reserve at the end of the mis- 
sion. The two sets of objectives differed 
in the lift/weight ratios specified. First 
of these called for a lift/weight ratio of 
1.2, and 20 min. flight time at best en- 
durance. Second required a lift/weight 
ratio of 1.05, and 45 min. flight time at 
best endurance. 

Both missions specified that the lift/ 
weight ratio was to be based on avail- 
able lift without considering the control 
power required. 

Ryan designers took a conventional 
approach to their proposal. They made 
parametric studies of the kind of air- 
frame that might be required to do the 
job, and investigated the possibility of 
converting or rebuilding existing air- 
craft to save cost and time. 

But they concluded from these 
studies that neither cost nor time would 
be saved, and that probably the conver- 
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Choose from the most complete 


line of solid state counters 



MOST EXPERIENCED IN 
SOLID STATE DESIGN 

CMC HIGH RELIABILITY solid state 
counters all have decade count-down time 
bases, eliminating divider drift and the 
frustrating problem of aligning old style 
multivibrator time bases. All models 
have BCD output, use advanced 
computer-logic circuit techniques and 
can be remotely programmed. 

CMC HIGH RELIABILITY solid state 
counters cost only a little more than old 
style vacuum tube types, require less 
power, are smaller and lighter. 
In some cases, there is simply no 
comparable vacuum tube instrument. 

CMC HIGH RELIABILITY solid state 
counters are backed by a two year 
free service warranty. 



0.1cpsto35mc 



O.l cps to 35 Me 
0.1 psec to 10« sec 


$2,500. 



DC to 13 me 

Model 727B 


FREQUENCY 
TIME INTERVAL 
PERIOD 


The Model 727B provides 30% greater frequency PRICE, F.O.B. FACTORY 

range at prices directly competitive with vacuum WITH INLINE READOUT 

tube units. (option Nl) 



10 ‘ sec 
$1,825. 
$ 2 , 000 . 



0.3 /isec to 
10 ' sec 


$1,580. 

$1,755. 



DC to 5 me 

Model 726B 

The 726B provides a 5 me frequency coverage 
at 1 me prices. 



1 cps to I me 

LOW COST FREQUENCY METERS 

Reliable performance of these units has be 
proven by more than 3 years of on-the-job opt 

control stations, and in mobile repair facilities. 



DC to 1000 me 

Model 737C 


CMC sales engineering representatives are located in 
39 cities throughout the U. S. and Canada. Call for 
an immediate demonstration or write direct to 
the factory for complete technical information on 


FREQUENCY 
TIME INTERVAL 
PERIOD 
PRICE, F.O.B. FACTORY 
WITH INLINE READOUT 
(option Nl) 



1 10^sec° 
$1,550. 


$1,700. 




1 °10’ e sec > 
$1,400. 


$1,550. 



$1,325. 

$1,475. 


FREQUENCY 

PERIOD 

PRICE, F.O.B. FACTORY 
WITH INLINE READOUT 


10 risec to 10‘ sec 
$1,100. 

$1,225. 


$870. 

$970. 


The Model 737C frequency meter consists of an all solid state 

erodyne converters. Model 731B extends the digital range to 
100 me. Model 732B covers the 100-200 me range. Model 
733B covers the 100 to 510 me range and Model 733C covers 
the 200 to 1000 me range. 


Available with an optional solid state time interval section. 
Price: Model 737C (less plOg-ins), $2.150. . .with inline read- 
out, $2,325. Plug ins: Model 73 IB, $250 . . . Model 732B. $300 
. . . Model 733B. $475 . . . Model 733C, $550. 


CMC 


Computer 
Measurements Co. 

A DIVISION OF PACIFIC INDUSTRIES, INC. 

12970 Bradley Avenue • San Fernando, Calif. 

Phone: (213) 367-2161 


:, WHERE QUALITY COUNTS 





ABLATIVE ENGINES 

DURABLE, THROTTLEABLE, LIGHTWEIGHT 


Performance proved above 97? 
theoretical in multiple tests by Thiokol 

Using advanced injection techniques, plus the newest 
rocket-engineered chamber materials, Thiokol is making 
important progress in ablative technology. 

One all-ablative engine has already been fired over 
14.5 minutes. Another-an ultra-lightweight space version 
throttleable over a 40:1 range— was successfully tested at 
chamber pressures and combustion temperatures of actual 
lunar operations. Both engines remain suitable for con- 
tinued service. Ablation rates are exceptionally low and 
performance, consistently above 97% theoretical. 

Their unique throttling injector— providing maximum 
propellant recirculation, mixing and combustion stability 
—delivers high performance durability. There is no chem- 
ical or thermal streaking of the ablative liner. 

The Thiokol engines are 20% lighter than comparable 
ablative systems of conventional design. Ablatalile — a east- 
able, low density insulating material developed by Thiokol 
—saves many extra pounds in engine weight. 


TYPICAL THIOKOL ABLATIVE ENGINE 



CHEMICAL CORPORATION 
Rocket Operations Center: Ogden, Utah 
An Equal Opportunity Employer 


sion could nut meet the empty weight 
requirement. Their first studies of an 
all-new airframe convinced them the 
development time span would not be 
substantially longer than that required 
for a simple rebuild, and that the other 
omvisions of the requirements could be 
inet best in this way. 

But the fixed dimensions of the GE 
.\353-3 powerpkmts on one hand, and 
the restrictions of the Army require- 
ments on the other, imposed many of 
the design compromises that arc usu- 
ally the prerogative of the designers 
themselves. Sonic examples of these 
include the following: 

• Side-bv-side seating specified by Anny 
meant that the maximum fuselage width 
would be at the cockpit, rather than in 
the engine section near the center of 
the fuselage. Result is that the fuselage 
is shaped somewhat like a polliwog in 

• Ames packaging of the original lift-fan 
airangemcnt was built around a bclly- 
monnted turbojet as the drive; its inlet 
was in a zone where re-ingestion would 
become a problem. Rvan had discov- 
ered this problem during its earlier 
studies for USAF, and decided to invert 
the Ames package to solve the re-inges- 
tion problem bv avoiding it. 

• Characteristic of the lift-fan system 
is that many ducts and valves are re- 
quired in addition to the fans and 
turbojets. These items need to be kept 
short to keep the weight and losses 
down, which means that engines and 
fans arc kept as close together as possi- 
ble. Rvan designers saw that the center 
fuselage would be filled fairly com- 
pletely with these ducts and valves, and 
that these ducts would have to pierce 
the fuselage sides and the engine access 
cowlings as well. This ruled out a 

fuselage on weight considerations. Ryan 
structural engineers designed instead a 
simple space frame, with a truss-tube 
structure for the engine bav. 

Lift-Fan Geometry 

But basically it was the GE lift-fan 
geometry that defined many of the 
major dimensions of the Ryan airplane. 
It couldn't be any other way. Visualize 
a pair of these systems, each with a 
single General Electric JS5-5 turbojet 
engine, diverter valve, and nozzle, con- 
nected with crossover ducting— resem- 
bling the Greek letter lambda-to a six- 
foot diameter wing fan. Engine-to-fan 
centerline dimensions arc 46.5 in. in 
the horizontal plane and 35.3 in. in the 
vertical plane: there is little chance of 
reducing them. 

Side by side, these two lift-fans ac- 
count for more than half the span of 
the XV-5A. 

Their diameter and placement de- 
signed the wing; their vertical height 
decided the fuselage, determined the 



The New NEMS-CLARKE* 
Receiver Is Easy To Change! 


1. Solid State and Nuvistorized 3. Plug-in Spectrum Display 

2. Modularized construction 4. Meets I RIG Standards 

5. Provides All Standard Modulation Modes 
The new 1037 solid state modularized receiver with plug-in front end modules 
reduces obsolescence and affords complete frequency coverage of all authorized 
telemetry bands. Modular RF Tuners arc available covering frequency range 
from 55 to 2350 me; all 1R1G IF bandwidlhs from 12.5 kc to 1.5 me are 
available with individually matched FM discriminators. Phase lock FM de- 
modulation and synchronous PM and AM demodulation can be added. Send 
today for a free brochure on the newest and most casy-to-change telemetry 
receiver: The Nems-Clarkc 1037. 



For further information, write: Dept. 550 
Vitro Electronics, 919 Jcsup-Blair Drive, 
Silver Spring, Maryland. 

Sales Offices: Houston and Los Angeles 
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on target with MCR-the Military Compact Reactor being developed by Allison for the Atomic Energy 
Commission. Lightweight and extremely mobile, it will generate 3000 kw. of electricity. The AEC selected 
Allison as prime contractor "on the basis of company capability to carry out the entire project.” That kind 
of capability is also working in a creative environment on advanced turbo prop and turbo shaft engines, 
Minuteman rocket cases and many other aerospace and nuclear projects, all of which are on target . 

Allison 

THE ENERGY CONVERSION DIVISION OF 
GENERAL MOTORS, INDIANAPOLIS. IND. 



COCKPIT OF XV-5A niockup shows combination of conventional and helicopter control 
systems. Pilot flics from the left scat, with the right seat or a 300.1b. instrument package 
specified as alternate installations. 


dihedral of the wing, influenced the 
fuselage moment of inertia. Practically 
every single design feature of the air- 
plane stemmed in one wav or another 
from the size and shape of those two 
engines. 

X353-3 lift-fan is rated at 7.430 lb. of 
lift thrust or 2.3S0 lb. of horizontal 
thrust, depending on the operating con- 
dition. System weight is 1.143 lb., 
which corresponds to a thrust lift/ 
weight ratio of about 9.4 for VTOL 
flight. 

Heart of the system is a General Elec- 
tric JS5-GE-5 gas generator, unmodi- 
fied in cither hardware or controls. 
Immediately downstream of the gas 
generator section is a diverter valve, 
which forms a T in the flow line. The 
diverter can be operated to allow the 
discharge of the gas generator to blast 
straight through and out, acting as a 
simple jet engine, or to turn through 90 
deg., enter a turbine scroll, and drive 
-through tip-mounted single-stage tur- 
binc-a large diameter, single-stage axial- 
flow fan (AW Aug. S, 1960, p. 94). 

One way to visualize this lift-fan pow- 
etplant is to think of a stack of wheat- 
cakes. The top cake is an assembly 
of inlet louvers in a large bcllmouth 
to direct the air into the engine fan. 
The second cake is the fan assembly 
and the turbine scroll. Third cake in 
the stack is the shroud, the fan stator 
and the turbine stators assembled on 
the rear frame. Bottom of the stack 
is another louver assembly to direct the 
air leaving the fan. 

In VTOL operation, all the air pass- 
ing through the fan is directed down- 
ward to produce vertical thrust. For 
transition, the exit louvers arc graduallv 
tilted to deflect the air aft to produce 
forward thrust. When the aircraft is 
moving fast enough to be supported on 
wing lift, the diverter valve is moved to 
pass all the air through the jet engine 
nozzle for forward thrust and the fan 
inlet and exits arc closed. 

Slipstream velocity below the fan is 
about 380 fps. Tests at GE’s outdoor 
facility at Evendalc have shown that 
the slipstream hits the ground and 
spreads out radially, staying very close 
to the surface of the earth. One engi- 
neer described walking under it as simi- 
lar to walking upstream in a very shal- 
low, fast-flowing brook. 

From engine start to full-speed opera- 
tion of the gas generator takes between 
10 and 13 sec. The fan develops 100% 
lift about three to four seconds after 
the diverter valve is flicked to feed the 
fan. 

Turbine-tip Mach number at takeoff 
conditions of 2.640 fan rpm. is in the 
range of Mach 0.60 to 0.68. The fan 
handles about 535 lb. of air per second. 

Installation in the XV-5A calls for 
a pair of these fans, connected with 


interchangeable crossover ducting for 
single-engine safety. In the event of a 
single-engine failure, the remaining en- 
gine m the circuit continues to divide 
its gas horsepower evenly between the 
two fans through the crossover ducting. 
Because of the peculiarities of the fans, 
and their characteristics of operation, 
each fan then produces about 60% of 
its design lift, although being driven 
with only half its design power. This 
means that 60% lift is available in 
single-engine operations, and the XV- 
5A will be able to land out of a VTOL 
approach on a single engine if it is 
lightly loaded. 

An essential part of the fan installa- 
tion in the XV- 3A is the nose pitch fan. 
driven by a pair of ducts leading from 
the main gas generator supply. It nor- 
mally produces about 900 lb. of lift, 
but its inlets and exits can be opened 
and controlled to produce any value 
from about 1,600 lb. nose-up thrust to 
about 200 lb. nose-down. 

Basic criterion for the wing design 
was that it had to accept the fan, and 
yet be the smallest wing possible so as 
to obtain the highest possible wing 
loading. Wind-tunnel tests showed an 
optimum distance between the leading 


edge of a wing containing a fan. and 
the entrance to the fan bellmouth. It 
was this test that determined the lead- 
ing-edge location of the XV- 5A wing. 

Rvan's designers wanted a straight 
spar somewhere in the wing structure, 
so they chose to locate it directly aft 
of the fan, as close to the rear of the 
fan as possible. The flap also was to 
be located behind the fan. with its ends 
at the ends of the bcllmouth diameter. 

Map. which is used for augmenta- 
tion in the hovering mode of operation, 
is very effective in conventional flight, 
say Ryan engineers. In fact, it was so 
effective that it was producing about 
19 deg. of dowmvash angle, and led to 
moving the tail to the top of the fin in 
order to get it out of the downwash 
and save some weight. 

Tip chord of the wing was deter- 
mined by consideration of the stall, and 
that, plus the remaining available space 
on the wing, sized the entire aileron. 

Analysis of the aerodynamics of the 
aircraft showed there would be a need 
for six degrees of negative dihedral to 
eliminate the large amount of roll due 
to yaw. Wind-tunnel tests of wing 
alone and body alone showed that the 
analysis was right, but the combination 
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TEMPERATURE- 

COMPENSATED 


UNITS 

FOR RETURN TO 
DAYSTROM TRANSICOIL 



A Month s Rejects 


Transicoil delivers Highest volume wilh lowest reject rate on precision 


Daystrom Transicoil’s claims to lowest reject rate rest 
squarely where such claims are proven : at the custom- 
er’s incoming inspection. Coupled with this reliability, 
moreover, is our ability to deliver on schedule in volume. 
In fact, Daystrom Transicoil is the largest known pro- 
ducer of temperature-compensated motor tachometers. 

In recent months, systems requirements 
have become increasingly stringent for 
component reliability. Our Size ll’s have 
successfully met this challenge in such 
systems as the F-104, A3J, Pershing, 

Hound Dog, Mirage, and a number of 
other systems as yet not even officially 
designated by name. Most delivery 
promises have been met . . . and even 
bettered. Why don’t you check the specs 
at right, then find out for yourself how our 
temperature-compensated motor 
tachometers can meet your own 
requirements? 



DAYSTROM , INCORPORATED 
TRANSICOIL DIVISION 



proved that two plus two doesn't always 
make four, especially in a wind-tunnel. 

The combination" actually had com- 
pletely different characteristics from 
those indicated bv separate wing and 
body tests, and finally required four de- 
grees of positive dihedral in the outer 

e mcls only to give proper lateral sta- 
lity. " 

Originally the CE lift-fan used 
louvers on top of the wing to control 
the inlet airflow. NASA tunnel tests 
showed the losses to be unacceptable 
with this layout, so they were changed 
to the butterfly doors now used on the 
XV-5A. 

Wheeled landing gear of the XV-5A 
is the conventional tricycle type, with 
the struts used for storage of gas for 
emergency blowdown. Main wheels are 
used in two positions, forward for con- 
ventional takeoff and landing, and 
moved aft a few inches for the VTOL 
use. The reason depends on the fan 
characteristics. 

When the landing gear was in the 
nonnal position for conventional take- 
offs and landings, it was immersed in 
the exhaust of the fan during VTOL 
operations. Interaction between strut 
and fan caused a decrease in lift that 
was substantial. The final takeoff, after 
it was decided that the wheel had to 
be made into a two-position gear to get 
it out of the exhaust during VTOL 
operation, showed that the cost in 
weight was -10 lb. But the increase in 
lift obtained in the now-clcan fan ex- 
haust was 350 lb. 

Thrust Spoilers 

Fairing between the engine tailpipes 
mounts a pair of thrust spoilers which 
will be used as a research aid. not 
necessarily usable on operational aircraft 
of the future. This allows engine opera- 
tion at full rpm. while the aircraft is 
flying at reduced airspeeds, a technique 
that is similar to the use of drag 
chutes during the approach of conven- 
tional aircraft. 

Arrangement of the cockpit now is 
standard for flight test, but on a mini- 
mum basis, the Ryan engineers say. 
The layout is planned so that the pilot 
sits at the left, in an ejection seat, fac- 
ing a standard set of airplane controls. 
A stick with a spade grip, rudder pedals 
and console-mounted throttles are ar- 
ranged around him. At his left there 
is also a lift stick like the collective 
stick on helicopters, with the usual 
twist-grip throttle control mounted on 
the lift stick. The console-mounted 
throttles are slaved to the twist-grip 
throttle. 

Controls arc connected mechanically 
to the airplane surface controls and to 
the lift-fan exit louvers. By operating 
differentially or collectively on the 
louvers, they divert the flow to produce 
roll, pitch and yaw during hovering 



ONE-EIGHTH scale model of the XV-5A is 


flight. For conventional flight, the con- 
trols work in the standard way, with 
rudders, ailerons and elevators produc- 
ing motions in yaw, roll and pitch, re- 
spectively. 

Standard trim controls are provided 
for trimming the aircraft about all three 
axes either in forward flight or VTOL 
operation. 

Stability augmentation system has 
been designed and built for the XV-5A 
in order to meet the military require- 
ments for stability and control during 
VTOL flight. 

When the XV-5A first flics, it will 
have behind it a long series of wind- 
tunnel tests of generalized and specific 
models of both the aircraft and the lift- 
fan system covering a range of scales 
from one-eighth to full-size. 

Test series began in June, 1959. with 
the first run of a single lift-fan under 
static conditions on an outdoor test rig 
at General Electric’s Evendale, Ohio, 
plant. A year later, a full-scale fan-in- 
fusclage model was funded, built and 
tested by National Aeronautics and 
Space Ad tr t it Ames Research 
Center as part of its general study of 
VTOL aircraft. 

A second lift-fan was built in a typi- 
cal wing section and tested at GE to 
get data of a more sophisticated nature 
than was obtainable from the first static 
runs of the bare fan. This fan was de- 
livered to NASA at Ames and built by 
the center into a second full-scale model 
with one fan in each wing. 

Total time logged on both these 
NASA models exceeded 250 hr., with 
the largest amount of that time devoted 
to tests of these NASA models in cross- 
flow conditions. 

Closest full-scale model approach to 
the real airplane was made recently by 
NASA. The agency built and tested a 


full-scale model closely resembling the 
final XV-5A configuration. These final 
model tests will be succeeded by tests 
made on one of the two XV-5A aircraft. 
Before cither flies, one of them will be 
run through a series of wind-tunnel 
tests at Ames Research Center in the 
40 x SO-ft. tunnel where its predeces- 
sors were studied in detail. 

NASA's Langley Research Center will 
contribute to the program with the 
design construction and testing of an 
IS 9? (about onc-sixth size) free-flight 
dynamic model. 

’ This will be tested in a manner pio- 
neered and highly developed by the 
center to determine many of the full- 
scale airplane flight characteristics. Tests 
will include both vertical and cruise 
modes of operation. 

Ryan Models 

Ryan's major effort in wind-tunnel 
tests has been with a series of three 
scale models which have currently 
logged more than 600 hr. of tunnel 
time. The three models are: 

• One-eighth scale, for conventional 
force and air data. This model was tested 
first in the General Dynamics/Convair 
low-speed tunnel, and then run up to 
Mach 0.9 in tests at the Navy’s David 
Taylor Model Basin. One result of 
these tests was the moving of the hori- 
zontal tail from its originally proposed 
position low on the vertical tail to a 
new lu«h mounting on top of the verti- 

• Onc-sixth scale, for power-on and lift- 
on tests. This model has dynamically 
similar powered fans in both wings and 
the nose. Tests were made entirely in 
the Convair low-speed tunnel, and 
covered the speed range from hover to 
maximum conversion velocity. Checks 
of ground effect were made over an 
altitude range between one and five fan 
diameters off the ground. Tests were 
run at various angles of attack and yaw, 
and the pitch-fan operation was also 

• One-fifth scale, for engine inlet 
optimization. This model consisted of 
only the forward portions of the fuse- 
lage and engine inlets. It was tested 
over a wide range of yaw and pitch 
angles at low speed, and over a lcss- 

vverc in the David Taylor Model Basin 

Flutter evaluation is currently being 
investigated in a scries of model tests 
being run by Ryan. To reduce the 
number of runs needed and keep the 
high cost of tunnel testing to a mini- 
mum, Rvan made extensive test runs on 
simulated flutter models using the com- 
puters attached to the company's flight 
simulator laboratory. This prehminarv 
work eliminated an enormous amount 
of trial testing to establish flutter re- 
gimes. 

75 
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We’re big in back-up, all over the world. 


We provide sales and service support for anything that flies, almost anywhere in the world. We can 
do this for you, or we can do it with you. 

We have ten companies affiliated with us. We have issued 180 licenses to manufacture and sell. 
We have overseas personnel for both sales and service operations. All of our employees are devoted 
exclusively to export. 

A few of the areas we serve are flight control systems, air data computers, generating equipment, 


autopilots, gyro compass systems, flight directors, doppler altimeters, comm/NAV equipment 
There are many others. 

Our experience throughout the world— in 94 countries— has put us in the unique position to 
offer it in combination with our aircraft systems capability. Some combination. And you’re welcome 
to draw on it at any time. 

We’re at 205 E. 42nd St., New York 17, N.Y. 


Bendix International Division 






i’otpoiirri 

by Giannini Controls Corporation: I. In 
sell-recognition of our unusual Measure- 
ment anil Control capabilities /or Aero- 
space and Industry. 2. For painless, incre- 
mental reading. 3. To advance oar belie/ 
that tltc truth need not be dull. 


( .Giannini | Controls Corporation 

Q 



and why you'd like lo lic-up wilh a hi 
working, profit-oriented manufacturer 01 
the grow. He’ll listen . . . he's on your sitle 


IN LEVEL FLIGHT, DO 
AIRCRAFT WINGS MOVE 
AT IDENTICAL SPEEDS? 

NO □ (do not pass GO. 

do not collect $200) 

YES □ (your logic is immutable— 
you're sort of right) 
SOMETIMES □ (hello there, multi- 
engine jet pilot) 

Until recently, adjusting multiple en- 
gines to pull at the same speed was 
as simple as watching the RPM 
needles. Not any more. With modem 
jets, you can get up to 10% thrust 
variance between engines showing 
identical RPM. And it's a case of 
dread reckoning for a pilot to get all 
those horses harnessed and pulling 
together by the seat of his pants. 

The problem was recently solved. 
1. In each engine nacelle we put a 
Giannini pressure transducer (they'll 
take 16G's at 150°C.). 2. Wehoused 
four Giannini servo amplifiers in a 
Giannini designed power pack. 3. We 
put a Giannini servo motor in the 
cockpit to drive a balancing potentio- 
meter (pot by guess who). 4. We 
hooked it all together to read out on 
two-dial indicators. 5. Then we con- 
gratulated ourselves on putting so 
many Giannini components in one 
system design. 

As a result of this project, a pilot gets 
accurate, needed thrust data. Boeing 
gets a lightweight, shockproof, highly 
accurate pressure ratio measurement 
system. We get some profit dollars. 
Everybody 



UNIDENTIFIED FLYING OBJECT-No. 1 

Experts say the peashooter was America's 
first modern fighter. During WW It, what 
it lacked in speed and firepower, it made 
up for in guts-first in China, then the 
Philippines, it pitted two .30 guns and 234 
mph against the Zero. Who made it? What 
was its Army number? 

See last panel of cartoon. 

BOOK REVIEW 

The World Set Free Author's viewpoint is 
best expressed in the following passage: 
"Nothing could have been more obvious 
to the people of the early twentieth cen- 
tury than the rapidity with which war was 
becoming impossible. And as certainly 
they did not see it. They did not sec it 

fumbling hands." 

The World Set Free by H. G. Wells 
Published in 1914 by E. P. Dutton & Co. 



RUGGED RATE GYROS 

i w- Somewhere this week there'll 
probably be a couple of thou- 
KT.71 sand Giannini Rate Gyros in 

LA|| bit as rugged and reliable as 
we dcsiened them to be 



9Bi MILITARY DIGITS 


Under conditions of vibration, shock, and 
— 55° C to -f85°C temperatures, time 
marches on best with Cramer Running 
Time Meters. They accurately measure 
elapsed and accumulated time in hours, 
minutes, seconds, or fractions thereof, even 
under severe military operating environ- 
ments. Cramer Type 634 Military Timers 
arc hermetically scaled. light, and meet all 
MIL-E-5272B tests. They will accurately 
record total operating or non-operating 
time for any type of electrically controlled 
equipment. And Cramer timers will last a 
minimum of 99999 operating hours. 


A feet-on-the-ground 
approach to flight testing 

What if an accurate scale model could fly 
freely in a wind tunnel, performing 
properly scaled maneuvers and precisely 
estimating aerodynamic, structural and in- 
ertial reactions lo actual flight loadings? 
For one thing, actuarial tables on test pilots 
could be revised. Also, a minimum of 
20% and perhaps up to 70% of flight test 
costs could be saved. And the time lag 
between drawing board and certification 
could be slashed. 


Recently, in a demonstration sponsored by 
AFSC, a dynamically mounted model 
fitted with a special, all-mechanical servo 
system, effectively cancelled out its own 
inertial forces to achieve, in effect, free 
flight. Giannini'sAstromechanics Research 
Division devised the system. It's called 
Model Fly. 

Test results prove that Model Fly is ingen- 
ious. inexpensive and completely feasible. 
It can save lives and cut costs from trans- 
onic and supersonic aerospace vehicle de- 
velopment programs. We're mighty proud 
of it. 



RYAN XV-SA flight simulator is aligned before flight by the checkout panel, left, located out of the pilot's view. Three-dimensional 
screen shows realistic runway presentation. De Flore/ projector, right, is located over simulator cockpit. Arrow indicates point light source, 
mounting rack for transparency and electrohvdraulic servo drive actuators and piping. 


XV-5A Flight Reproduced by Simulator 


By C. M. Plattner 

San Diego— Realistic visual-display 
flight simulator developed by Ryan 
Aeronautical Co. here for optimization 
of aircraft system designs, as well as 
pilot familiarization, is expected to play 
an important role in the development 
of the General Electric-Rvan XV- 5 A 
V/STOL lift-fan aircraft (see p. 64) 
prior to its first scheduled flight next 
August at Lindbergh Field. 

This moving terrain-type simulator 
will be used extensively in the XV-5A 
program starting next month, when 
construction of the simulator will be 
completed. Ryan will use the simulator, 
designed and built at a company-funded 
cost of more than S500.000, to: 

• Test hydraulic, electrical and (light 
control systems and components by in- 
cluding actual hardware in the sim- 
ulator loop, in place of programing 
equations into the simulator’s analog 
computer. An iron framework resemb- 
ling an aircraft fuselage extends aft ol 
the simulator cockpit and is used to 
support hydraulic, electrical and control 
components when they are integrated 
into the loop. 

• Evaluate and improve new control 
concepts and techniques prior to flight 
of the aircraft. 

• Simulate hover, transition and con- 
ventional modes of flight for pilot fa- 
miliarization and evaluation. 

Ryan considers the simulator especi- 
ally valuable since it permits tests pilots 
to analyze design features such as con- 


trol behavior, response time and cock- 
pit arrangement, and propose improve- 
ments before flight. Down-time for 
modification of the test aircraft there- 
fore during the flight program can be 
reduced greatly, say company engineers. 
And development of future modified 
versions of the XV-5A also could be 
accelerated, Ryan officials contend. 

Visual display the pilot secs in the 
simulator is a moving landscape with 
a realistic, three-dimensional appear- 
ance. The Cinerama-like presentation 
is projected on a 21 -ft.-dia., wrap- 
around. glass-beaded screen which 


curves inward toward the pilot below 
eye-level (horizon). The moving ter- 
rain presentation comes from a moving 
point-light source shining through a 
six-foot-square Plexiglas plate colored 
to simulate landscape features. Scale 
models of hangars, parked aircraft and 
other structures are glued to the 5/16- 
in. Plexiglas plate to increase the three- 
dimensional effects. Typical coloring of 
one display, which represents Edwards 
AFB. shows grey-blue runways, white 
taxi strips, and brown terrain around 
perimeter of the airfield. 

Pilot sits in a stationary cockpit lo- 
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cated near the projected center of the 
wrap-around screen. Controls in the 
two-place simulator are for the pilot 
only (other place is for observer) and 
include collective for lift control, 
stick for pitch and roll, rudder for yaw, 
and throttle for forward speed control. 
Modification to the simulator will have 
the throttle used in conjunction with 
the collective, as projected for the XV- 
;A (AW Aug. 20, p. 33). 

Pilot sees terrain features increase or 
decrease in size to indicate altitude. 
Terrain moves downward off the screen, 
increasing in size as it apparently passes 
under the nose of the aircraft to indi- 
cate forward movement. The horizon 
appears as a dividing line between blue 
sky and brown terrain and indicates 
aircraft attitude readily. 

Simulator Realism 

Realism of the simulator is enhanced 
by the 220-deg.-anglc screen, which 
provides continuous display to pilot’s 
peripheral vision. More realism is pro- 
vided by seeing the other sides of vari- 
ous structures located on the ground 
after passing by them. Pilots and en- 
gineers flying the simulator actually 
have experienced vertigo and motion 
sickness although the cockpit remains 
stationary. 

Point-light source projector, manu- 
factured by The dc Florez Co., Inc., 
Englewood Cliffs. N. J-. was purchased 
by Ryan complete with three different 
transparencies. These are designed so 
that the following XV-5A maneuvers 
mav be simulated: 

• Transition to forward flight from 
hover after takeoff. Maneuvering area 
is 1 sq. mi. and altitude is from 0-600 
ft. 

• Hover after takeoff. Area included is 
only 1,000 sq. ft. and altitude ranges 
from 0-100 ft. 

• Conventional flight. Presentation in- 
cludes a 40-sq. mi. area and altitude 
ranges from 0-25.000 ft. 

Projector unit weights about 2,000 
lb. and is driven by six electro-hydraulic 
servo actuators providing six degrees of 
freedom— pitch, yaw. roll, and transla- 
tion along all three axes. The beam 
from the point-light source, a mercury 
vapor lamp, is restricted to .025 in. of 
are and demagnified to give a virtual 
arc of .004 in. Luminous intensity of 
the light is 1 5-20 foot-eandles along the 
optical axis of the collimated beam. 

Point-light source mechanism which 
is free to move in any direction, will 
dislodge the 1,500 to 1 scale-model 
structures glued to the transparency if 
the pilot flies into them. The light 
source is prevented from moving past 
the edge of the 6-ft.-sq. boundary- of 
the transparency when a limit-stop con- 
tacts the boundary walls and halts its 
movement. 

Ryan refers to the simulator as a 
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For lO years. Computer Control Company 
has designed, developed and delivered 
a broad range of specialized digital systems 
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EXPLOSIVE 

ORDNANCE 


From MeCORMICK-SELPH, 
CONTROLLED EXPLOSIVE 
ENERGY SYSTEMS: 


TO OPEN/TO CLOSE/TO START/ 

TO STOP/TO SEPARATE/TO EJECT/ 
TO CONTROL/TO ACCELERATE/ 

TO RELEASE/TO STABILIZE/ 

TO INFLATE/TO ACTUATE/ 

TO IGNITE/TO PULL/TO PUSH 


TOMORROW 


closed loop type, which includes the 
pilot, system hardware to be evaluated, 
computer, dynamic terrain projector, 
and instrument panel. Ryan's analog 
computer laboratory is capable of pro- 
viding for the simulator system as many 
as 350 amplifiers if needed, but 100 of 
these ordinarily are reserved for other 
company projects. Company engineers 
indicate, however, that for other sim- 
ulator applications, such as lunar land- 
ing or rendezvous, all 350 amplifiers 
might be used. 

The simulator is installed in a 6,000- 
sq. ft. building, known as the Ryan 
Flight Simulation Laboratory. The 
bunding is designed with large access 
I doors to permit entrance of test air- 
I craft, which can be tied into the loop 
with the pilot sitting in the cockpit of 
| the plane to simulate (light conditions. 
The building also houses the analog 
and recording equipment, a hydraulics 
deanroom and a hydraulics laboratory. 

Other applications of the simulator 
include plans to use it for certain 
phases of the Vought-Hiller-Rvan 
V/STOL XC-142 tri-scrvicc tilt-wing 
transport development program (AW 
Jan. 14. p. 60). Remainder of the 
XC-142 simulator work will be done 
with Chance Vought’s simulator. 

At least one large aircraft manufac- 
turer on the West Coast also plans to 
use the simulator, according to Ryan. 


X-15 Window 

Fused silica window for X-15 research air- 
craft has five thin-film thermistors fired into 
its outer surface. Window. 19 in. in dia. 
and 11 in. thick wall he mounted aft of the 
cockpit in the bottom of the ship. Bus bars 
lead from the thermistors around the edge 
of the glass to inner surface for contact to 
leads of monitoring instruments. The in- 
struments will record heat distribution across 
the panel during flielit of the X-15. Win- 
dow for the research aircraft was manufac- 
tured by Coming Gluss Works. 


TO MEET TODAY'S REQUIREMENTS ... McCormick-Selph offers 
you 12 years of experience, complete facilities, and a broad 
range of qualified explosive ordnance devices now in use in 
every major space-age program. 

TO ANTICIPATE TOMORROW'S NEEDS... for reliable, com- 
pact, lightweight systems and components, McCormick-Selph 
will help you realize the full potential of controlled explosive 
energy to meet your most advanced design requirements. 

When you have a problem... that controlled explosive energy 
might solve, McCormick-Selph may have an answer already... 
or will find one. Write today: 

Engineering MCCORMICK ASELPH California 
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CAPABILITY 
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NEWLY DISCOVERED DEGRADATION of transistors in space radiation due to surface effects is believed to result from ionization of air 
or gas in transistor case which produces positive ions and electrons (A). When reverse bias is applied to transistor, it produces electric field 
between base and collector which attracts ions and builds up channel that allows greatly increased reverse current to flow (B). This effect 
is enhanced by electric field which exists between crystal and its metal can as shown in (C). 

Transistors Face New Radiation Hazard 


By Philip J. (Class 

Important new data on surfacc-cffcct 
degradation of transistors produced by 
radiation, which c-auscd the initial black- 
out of the Telstar 1 communication 
satellite and which may explain the early 
demise of many spacecraft payloads, has 
liccn obtained by Bell Telephone Lab- 
oratories scientists. The information 
has important implications for all engi- 
neers designing spacecraft avionics 
equipment. 

While it has long been known that 
high-energy radiation particles could 
cause semi-permanent defects in semi- 
conductor devices, only recently has it 
been discovered that an entirely differ- 
ent type of degradation results from 
ionization of air or gas within a transis- 
tor or diode case when exposed for some 
tunc to comparatively low-energy elec- 
trons. The discovery is credited to G. L. 
Miller of Brookhaven National labora- 
tory and Walter M. Gibson of BTL, 
made during a nuclear physics experi- 

Silicon transistors used in digital cir- 
cuits, such as those for command and 
telemetry functions in spacecraft, are far 
more vulnerable to the ionization sur- 



disconnccting its electric power. 
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face-effect radiation damage than the 
same devices used in linear (analog) 
circuits, according to the results of a 
BTL investigation, partially sponsored 
by USAF's Aeronautical Systems Divi- 
sion. Results of the investigation are 
reported in the January issue of “The 
Bell System Technical Journal" in an 
article jointlv authored bv D. S. Peck, 
R. R. Blair,' W. L. Brown and F. M. 
Smits. 

Pronounced susceptibility of transis- 
tors used in digital circuits might ex- 
plain the early demise of Army’s 
Courier IB communication satellite, 
launched Oct. 4, 1960. The satellite 
carried quadruplicate transmitters and 
receivers to assure long life, but after a 
few weeks in orbit a failure in the non- 
redundant command system, made it 
impossible/to activate the satellite’s 
payload. 

Some of the significant findings that 
emerge from the BTL investigation on 
surface-effect degradation due to radia- 

• Degradation shows itself as an in- 
crease in the collector reverse current of 
a transistor. Silicon transistors normally 
have very low collector reverse current 
compared with germanium devices and 
they appear to be considerably more 
susceptible to surface-effect damage. 

• Reverse electrical bias on a transistor, 
particularly silicon types, greatly in- 
creases its vulnerability to ionization 
damage, a situation which exists for de- 
vices used in digital circuits. Suscepti- 
bility appears to increase as the square 
(second power) of the bias voltage. But 
the application of forward emitter bias 


appears to reduce transistor susceptibil- 
ity. Tests indicate that under these 
conditions the radiation dose required 
to produce degradation is increased by 
a factor of 100:1. 

• Total radiation dose rather than dose 
rate appears to be the most controlling 
factor in determining the amount of 
degradation that occurs. Tims long- 
time exposure even to low-density Van 
Allen radiation can have a more delete- 
rious surface effect than a brief exposure 
to high-intensity radiation, BTL studies 

• Electric potential between transistor's 
metal can and the semiconductor crys- 
tal appears to have some effect on sur- 
face degradation, but BTL tests indicate 
that a change in semiconductor manu- 
facturing process can overcome this ef- 
fect. BTL scientists conclude that the 
chemical surface condition of the crys- 
tal is more critical than the can-to- 
crystal bias. 

One of the most important findings 
to come out of BTL's investigation is 
the fact that ionization degradation. 



posure, but recovery is greatly accelerated if 
the reverse bias voltage is removed, as shown 
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HIGH-PERFORMANCE COOLING 
FOR HIGH-FLYING AZTEC . . . 

BY GM-HARRISON 


EXPER I EN C£— GM-Harrison engineering experience in diverse fields— supplies many an important 
answer to critical aircraft temperature control problems. Nuclear, marine, automotive, aero/space, industrial 
. . .the knowledge gained in all of these areas guides every design decision at Harrison. This experience, plus a 
complete line of basic designs, is your assurance of heat exchangers MATCHED TO THE JOB . . . GM-Harrison 
heat exchangers designed and built to provide an optimum combination of performance, reliability and economy I 
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AERO/SPACE, AUTOMOTIVE, MARINE 


INDUSTRIAL HEAT EXCHANGERS 


COMPLETE MISSILE 


Seventeen years ago, Martin entered the Aero- 
space Defense field with Matador, America’s 
first operational missile. Today, the record 
shows that one-third of all U.S. missiles launched 
down the Atlantic Missile Range from Cape 
Canaveral were built by Martin. 

Here are just a few examples of Martin's 
current overall capability, after 17 years of 
experience: 

STRATEGIC WEAPONS. Titan l-hard-based ICBM. op- 
erational in underground silos on schedule. Titan II— 
most powerful ICBM: storable propellants, near instan- 
taneous reaction, silo launched. Highly successful test 
program. Nearing operational readiness. 

SPACE BOOSTERS. Titan II Gemini Launch Vehicle. Titan 
III Standard Space Launch System— over 2,500,000 
pounds of thrust; envisioned as the space "workhorse" 
for the next decade. 

SOLID PROPELLANT WEAPONRY. Pershing-fast accel- 
erating system; built to fire almost instantly under rugged 
field conditions. Finest test record of any missile— 37 


CAPABILITY... 17 YEARS OF EXPERIENCE 


complete successes in 44 launches. Bullpup— the nation's 
only supersonic air-to-surface missile, so reliable it is 
handled like a round of ammunition without pre-flight 
check-out. Lacrosse— with pinpoint accuracy. All three on 
duty with Army, Navy, or Air Force. 

HARDBASE ACTIVATION. Responsible for hardbasing 
Titans I and II— history's most difficult construction feat. 
Completed on schedule for Titan I. Progressing on sched- 
ule for Titan II. 

RE-ENTRY BODY DEVELOPMENT. Specifically, Pershing 
—ablative nose cone which withstands rapid acceleration, 
deceleration and high re-entry heats. 

NUCLEAR POWER SYSTEMS. SNAP generators for land, 
sea, and space systems— world's first in space, first un- 
dersea, first lighthouse, first weather station. Portable 
reactors at Sundance, Wyoming, and South Pole. 

AIR DEFENSE AND COMMUNICATIONS. Missile Master 
and BIRDiE electronic air defense systems operational in 
29 major metropolitan areas. RACEP communications 
system, providing direct-dialing, telephone-type service 
for700 simultaneous conversations on a single frequency 
channel without wires or central switchboard. Missile 
command and control systems, ASW systems. 


MATERIAL DEVELOPMENT. Exotic materials, with high 
heat flux, high strength with low weight. First production 
technique for fusion welding of high-strength aluminum 
alloy. Isotopic fuel forms, tubular fuel elements. Semi- 
conductor materials research, microelectric elements, 
cryogenics, ceramic heat shields, plastics, surfex, molyb- 
denum honeycomb. 

APPLIED RESEARCH. Advanced work in hypersonic aero- 
dynamics. Cryogenics, lasers, masers, celestial mechan- 
ics, guidance, quick reaction controls, stability, structures, 
millimeter wave theory, thin films, infrared detectors, 
computer technology, thermoelectricity, mission simula- 
tion, mathematics, checkout systems, advanced fabrica- 
tion, solid state. 

SYSTEMS MANAGEMENT. In the past five years, 
1957 to 1962, Martin has delivered $3 billion in 
total contracts. $2.9 billion were completed at 
or under contract cost. $2.8 billion on or ahead 
of schedule. 

At Martin, systems management means the 
best possible product at the lowest possible cost 
in the shortest possible time. 




Now! The AM Pin-cert* DUO-TYNE* Leaf Connector . . . so adaptable it offers virtually unlimited appli- 

designed to most any size or configuration imaginable. Makes no difference whether you need 10, 
20, 40, 100 . . . 1,000 or more positions in modular construction connectors. Any way you adapt it, 
the AM Pin-cert DUO-TYNE Leaf Connector will be right at home. To make doubly sure that it's right 
for you. the AM Pin-cert DUO-TYNE Leaf Connector uses special A-M P* crimp-type, snap-in contacts. 
These contacts, originally designed to meet the stringent application requirements in atomic sub- 
marines, provide unmatched electrical qualities. The unique shape of the female contact creates 

of contact . . . and insures greatly increased wiping action for maximum conductivity. And these are 
but a few of the advantages. Check these additional AMPin-cert DUO-TYNE Leaf Connector features: 


• Precision-engineered contacts applied by 
A-MP* automatic crimping machines on A-MP* 
hand tools guarantee the most reliable con- 
nections possible with the lowest applied costs 
in the industry. • Rugged, shock resistant nylon 
housings provide high dielectric strength. 

• Insulation support crimp eliminates small wire 
handling problems. • Contacts are duplex- 
plated. Gold over nickel on a phosphor bronze 
base. ^Contacts hand-inserted, easily removed 
and reinserted. See how the AMPin-cert 


DUO-TYNE Leaf Connector can be at home in 
your design plans. Send for more information. 

AMP 

INCORPORATED 
Harrisburg, Pennsylvania 

AMP products and on|ire«ring assistance lie available throuch 
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unlike earlier discovered radiation dam- 
age to crystal structure, is not inherently 
permanent. Removal of the semicon- 
ductor device from the radiation, or 
removal of its bias voltage results in at 
least partial recovery of its original char- 

But a most fortuitous finding is that 
recovery takes place faster when reverse 
bias is removed and the transistor is still 
exposed to the radiation which pro- 
duced the initial damage. This was 
demonstrated in a test using two iden- 
tical transistors whose collector reverse 
current, when exposed to radiation and 
operation with 1 5 v. reverse bias, had 
increased to about 5 microamps. In the 
test, one of the two transistors was left 
in the radiation field with no bias 
voltage while the other retained its bias 
but was removed from the radiation. 

Reverse current of the transistor still 
exposed to radiation but without any 
bias voltage dropped to 0.1 microamp. 
in four minutes, while the other 



tion-produccd surface effects increases with 
the magnitude of collector bias voltage. 


(biased but no radiation) required 25 
min. to reach 1 microamp.— six times as 
long with far less recovery. 

Bell System Technical Journal article 
does not discuss the implications of this 
finding in terms of spacecraft use. It is 
conceivable that future spacecraft digital 
circuitry might be designed to treat 
itself to self-healing by automatically 
disconnecting transistor bias voltage at 
periodic intervals when the payload is 
not in use, at least until more pennanent 
fixes can be devised. 

This is the technique improvised by 
BTL scientists to correct the malfunc- 
tion in Tclstar which resulted from sur- 
face-effect degradation of a transistor in 
the satellite’s command decoder. Using 
a specially shaped pulse to bypass the 
faulty transistor, Tclstar’s batteries 
were disconnected. When the satellite 
went into the earth’s shadow, solar cell 
power also was cut off and this removed 
rev erse bias from decoder transistors, al- 
lowing self-healing to occur. After a few 
such treatments, the decoder returned 
to normal operation (AW Jan. 14, p. 
32.). However, BTL scientists say that 
full recovery can not be expected and 
that the original damage makes the 
transistors more susceptible to a repeti- 
tion of the same fault. 

One solution to the problem is to 
provide increased shielding, where pay- 
load weight limits are not critical. Tcl- 
star's payload was protected by the 
equivalent of 0.5-1 .0 in. of aluminum, 
designed to protect against the natural 
Van Allen radiation. Extensive screen- 
ing tests also were used to select tran- 
sistors which were relatively unaffected 
by radiation, including the recently dis- 
covered ionization degradation. But 
BTL could not anticipate the 100-fold 
increase in radiation level that would 
result from the July 9 Project Starfish 
high-altitude nuclear test, which oc- 
curred the day before Telstar was 
placed in orbit. 


While increased shielding can pro- 
vide immediate relief, as can efforts by 
avionic equipment designers to operate 
transistors at lower reverse bias levels, 
longer-tenn solutions must be devised 
bv semiconductor manufacturers. 

But this involves semiconductor 
crystal surface phenomena which, in 
contrast to bulk semiconductor effects, 
"are very poorly understood and in gen- 
eral even poorly characterized,” accord- 
ing to BTL scientists. "Surface effects 
on semiconductor devices has an illus- 
trious history of subtlety and perver- 
sity." they add. 

Previously known bulk radiation ef- 
fects, as distinguished from newly dis- 
covered surface effects, are of two types: 

• Hole-electron pairs generated inside 
the semiconductor crystal bv ionizing 
radiation as a result of collisions be- 
tween radiation particles and bound 
electrons. This effect, while it can 
change crystal conductivity by many 
orders of magnitude, is a transient one, 
with the generated pairs recombining 
when radiation is removed. 

• Crystal lattice damage, resulting from 
collisions of energetic particles with 
nuclei in the crystal lattice, is a perma- 
nent or semi-permanent effect. Damage 
occurs only when the radiation particle 
transfers sufficient energy to the atom it 
strikes to move it from its original posi- 
tion in the lattice. This means that the 
amount of damage depends upon the 
type of radiation, with energetic protons 
causing far more damage than energetic 
electrons. 

Theoretical analysis, supplemented by 
extensive tests, to determine the basic 
cause of the recently discovered surface- 
effect degradation, indicates that it re- 
sults from radiation striking air or gas 
inside the transistor can and breaking 
it down into ions and electrons. Such 
ionization can be produced by any type 
of radiation particle. 

Electric field produced between the 
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30th Inventory of 
Aerospace Power Issue 

March II, 1963 


Never before have aerospace in- 
dustry developments played such 
a dominant role in the shaping of 
world affairs. Countless millions 
have witnessed with excitement 
the manned orbital flights . . . the 
pioneering achievements in global 
communications via Telstar . . . ini- 
tial expiration of the planets by 
satellites like Mariner II... prog- 
ress on the revolutionary super- 
sonic transports . . . and official ac- 
knowledgment of the Apollo lunar 
landing program as America's goal. 
Clear understanding of these 
events by engineering, scientific, 
government and industry planners 
is vital to the economic welfare 
of our industry. As we have for 
the past 29 years, AVIATION WEEK 
& SPACE TECHNOLOGY will tackle 
this challenging editorial task in 
our March 11, 1963 INVENTORY 
OF AEROSPACE POWER issue. 


The largest full-time editorial staff 
in aerospace publishing — thirty- 
four graduate engineers and aero- 
space specialists— will reveal the 
short and long range significance 
of hundreds of international tech- 
nical a (id market developments. 
Included will be charts, graphs, 
tables and other editorial informa- 
tion covering all aspects of indus- 
try progress. Budgets, plans and 
programs on missiles, aircraft, 
space vehicles, support equip- 
ment, engineering, space technol- 
ogy and civil air transport develop- 
ments will be featured. 

The INVENTORY OF AEROSPACE 
POWER issue will reach over 
84,000 engineering-management 
subscribers— the largest audience 
in aerospace publishing. These 
men who must maintain an indus- 
try background that is technically 
sophisticated and up-to-date, ea- 


Aviation Week 

& Space Technology 


A McGRAW-HILL PUBLICATION 

330 WEST 4 2ND STREET. NEW YORK 36. N. Y. 

ABC PAID CIRCULATION 83,779 



gerly await the annual forecasts 
and previews presented in the 
INVENTORY issue. 

This is a rare opportunity to place 
your sales message where the de- 
cision makers of the aerospace 
industry will see it... read it... 
and refer to it during the months 
to come. In addition, reader service 
cards are included to expedite 
reader inquiries for additional in- 
formation from advertisers. 


Don’t miss this chance to iden- 
tify your company’s role in our 
nation's defense effort, by 
advertising in Aviation Week’s 
30th Inv entory of Aerospace 
Power issue. For further 
information, write, wire or 
better yet phone your Aviation 
Week District Manager now. 
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"Surgical" cleanliness? Yes, but perhaps that phrase is too vague. The 
1000-square-foot special facility illustrated can best be described as an 
integrated unit built expressly to handle work requiring the cleanliness 
specified by U. S. Air Force T.O. 00-25-203 . . . 

State-of-the-art design combines with stringent contamination controls 
to make the Chandler Evans clean room one of the most effective in 
industry today. Humidity-controlled atmosphere for each of its productive 
areas— parts cleaning, assembly and test rooms— is pressurized and sub- 
jected to 0.3 micron filtration. Test fluid capability includes gaseous 
nitrogen and helium, as well as liquid nitrogen and carbon dioxide. Freon 
ultrasonic cleaning, microscopic and black light inspection and plastic 
packaging equipment are in regular use. 

This and other advanced CECO installations and facilities are available 
to you on a subcontract basis. Write today for the Clean Room folder 
and/or our new Facilities brochure. 
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Syncom Antenna 

First photo shows air-transportable. 30-ft.- 
dia. tracking antenna built by Goodyear 
Aircraft Corp. for use in NASA's Syncom 
communication satellite program as well as 
with Defense Dept, communication satel- 
lites. Antenna can transmit and receive sig- 
nals from satellite hovering 22.300 mi. away, 
according to Goodyear. Parabolic device is 
mounted on pedestal aboard 32-ft. erection 
trailer. Assembly weighs 34 tons. 

collector and base of a reverse-biased 
transistor crystal separates the negative 
electrons from the positive ions, causing 
the electrons to deposit on the collector 
side of an N-P-N transistor, while the 
positive ions are attracted to the nega- 
tively charged surface of the base. On 
both" regions, these charges tend 
to produce inversion layers. For ex- 
ample, the positive ions induce an elec- 
tron-rich inversion layer, or channel, on 
the base which in effect extends the 
collector region out over the base (See 
sketch, p. 85). This contributes to the 
collector saturation current and if the 
channel extends to the emitter, it adds 
more current to the collector by acting 
as a conducting path. 

Because the collector in most transis- 
tors is electrically connected to the 
transistor can, when reverse bias is ap- 
plied it produces a field within the can 
which causes positive ions to move to- 
ward the surface of the transistor base, 
which increases ion collection efficiency. 

Generally the results of BTL tests 
tend to confirm the theoretical model 
which has been developed, but there 
are enough discrepancies and unex- 
plained effects to show the problem is 
not fully mastered. For instance: 

• Performance degradation appears to 
depend more on total dose than dose 
rate, but under some situations the 
dose rate may be the detennining fac- 

• Polarity' of transistor can, with respect 
to transistor base region, appears to be 
a significant factor affecting degradation 


in some tests but not in others. In 
tests using one germanium transistor, de- 
gradation occurred when the can had 
a positive potential with recovery tak- 
ing place when the can had a negative 
potential. But in other tests, this effect 
was reversed. Thus there is no clear- 
cut evidence whether the positive ions 
or the electrons produced by radiation 
ionization is the dominant factor in 
surface effects, or whether both play im- 
portant roles. 

• Diffused germanium transistors in the 
several types tested experienced a rela- 
tively small increase in reverse collec- 
tor current, about 4:1, until the dose 
reached about one million rads where 
more drastic increases occurred. One 
batch exhibited no drastic change until 
dose totaled 10 million rads, while an- 
other group shifted sharply at 10,000 
rads, indicating that manufacturing 
processes greatly affect sensitivity. The 
effect of reverse bias voltage also was 
less than for silicon transistors. 

Based on tests of a limited number 
of different types of transistors and 
diodes. BTL scientists conclude that 
there is wide variation in their vul- 
nerability to ionization degradation, 
even between apparentlv identical de- 
vices. This suggests tliat their vul- 
nerability depends upon processing 
techniques used in manufacture and 
there can be considerable variation be- 
tween individual batches. 

Despite Telstar troubles resulting 
from the ultra-high radiation intensitv 
produced by Starfish. BTL scientists 
conclude that effective screening to 
weed out devices particularly vulnerable 
to surface effects can be accomplished 
using brief high-level doses of radiation. 
The results of these brief tests can be 
correlated with data obtained from sub- 
sequent low-level, long-time exposure 
tests. 



Millimeter Wave Laser 


Millimeter wave maser operates at signal fre- 
quency of 96 gc. (kmc.) with pump fre- 
quency of only 65 gc., achieving 10-db. gain 
with 2-db. noise figure, according to West- 
inghouse Electric, which developed it for 
USAF's Electronic Technology Laboratory. 

crystal cooled to 4.2K. 



gas turbine fuel controls/pumps 


aerospace control systems/servos 


aircraft/engine accessories 
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The chart above provides a graphic demonstration of 




Nuvistors offer you the opportunity to design to new 
concepts of size and dependability. Take advantage of 
their other benefits-small size and light weight; ex- 
ceptional reliability; low heater drain; low noise 
factor; rugged construction; extremely low interelec- 
trode leakage; high sensitivity and stability, and the 
fact that they are in the class of active electronic 
circuit components feast susceptible to catastrophic 
failure from nuclear radiation. 

For more information on nuvislor call your nearest 
RCA Field Technical Serviceman or write Commercial 
Engineering, Section A-U2-DE-3. RCA Electron Tube 
Division, Harrison, NJ. 
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BUSINESS FLYING 

Business Aircraft Manufacturers’ 
Reports Indicate Sales Increases 


Increase of 13.6% in commercial air- 
craft sales was recorded by Cessna Air- 
craft Co., Wichita, Kan., during the 
fiscal year ended Sept. 30. 1962. Cessna 
delivered 3.0-14 airplanes or 46% of the 
total units sold bv the business aircraft 
industry and 38% of the industry's dol- 
lar volume, company officials note. 

Consolidated sales by the company 
were S89.S06.000. representing a 2% 
over-all increase over last year, with 
after-tax earnings of S4.661.000 or S1.41 
per share compared with earnings of 
S5.227.000 or S1.3S per share in Fiscal 
1961. The decrease was in military 
business. Cessna noted that its export 
sales of business aircraft totaled about 
S14.164.000— 17% increase over 1961. 

Two significant moves are under way 
to increase the overseas sales volume. 
The company will assemble single-en- 
gine aircraft at its French affiliate. 
Reims Aviation, and has formed a Euro- 
pean branch with headquarters at 
Geneva International Airport. Switzer- 
land. Tlic latter, to be managed by Roy 
C. Garrison, will provide increased com- 


pany product exposure in this overseas 
market through increased availability of 
demonstrator aircraft, accessories and 
parts for European Cessna dealers. Op- 
eration will be known as Cessna Air- 
craft Co.-Mevrin Branch. 

In related reports from business air- 
craft manufacturers: 

• Piper Aircraft Corp. reports sales of 

533.3 million and earnings of nearly 
SI. 8 million for the fiscal year ended 
Sept. 30. Previous fiscal year sales were 

531.4 million with earnings of S854,- 
929. Sharp increase in earnings is at- 
tributed to absence of high start-up 
costs, present in 1961 at the Veto 
Beach. Florida, plant. 

• Beech Aircraft Corp., Wichita, Kan., 
reported an increase of 14% in total 
sales for the first quarter of its 1963 
fiscal year compared with the same 
period last year. Indications are that 
the company's sales in Fiscal 1963 will 
rise to S70-73 million compared with 
last year's S67.6 million. First quarter 
1963 earnings after taxes were 8704.161 


NOW! 

FROM MACHINE PRODUCTS 



NEW 48 HORIZONTAL 
ROTARY TABLE 

Meet the latest addition to the 
Machine Products rotary table 
line. This one, a 48' horizontal 
model, features an accuracy of 5 
seconds of an arc . . . table run-out 
and flatness of .0005. 

Initial rotational positioning is 
achieved in degrees . . . final posi- 
tioning to minutes and seconds is 
made microscopically. 

Additional features include: mo- 
tor drive, pushbutton controlled, 
with forward and reverse . . . 
speed 1 RPM (other fixed speeds 
and variable speed drives avail- 
able). Annular grooves at 1’ inter- 
vals, convenient “T” slots and 
centering plug, simplify and speed 
set-up procedures. 



ALSO AVAILABLE- 12” and 24' 

precision horizontal tables, free- 
wheeling rotation, positive two-point 
locking, .0002 run-out and flatness. 

Want full details? Write Machine 
Products, today. Ask about other 
sizes, too. (Up to 120” in diameter). 



mncHinE products 

CORPORATION 

6771 EAST McNICHOLS ROAD 
DETROIT 12, MICHIGAN 

- 


U. S. Business & Utility Plane Shipments 

(September 1962) 



Nel Billings 

‘"“C— d "^-B 

J 

5516.000 

23 Musketeer 

is 

5. 

Cessna ISO. 

172 Skyhawk 
175 Skylark 
182 Skylane . 

320 Skykmght 

1 

53,658.000 

Mooney Mark 21C 

30 

5430.000 

Piper PA-IB-150 Super Cub. ... 

PA-22-l(l8 Coll 
PA-22-160 Tri-Pacor 
P‘-.-::-;:p r 

PA-24-250 Comanche 

PA-25-235 Pawnee 

PA-28-150 Cherokee 

PA-28-160 Cherokee. 

PA-28-180 Cherokee. 

j 

52.148.000 

To “l* 

441 

S9.495.000 

Hole; Shipments through September totaled 4,848 aircraft having a total laclory net billing value of 5100,928,000 
compared with 5,050 units with a total billing value of approximately 583.1 million in the same period last year. 
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Why this 



Fairchild device.. 



is wearing a new hat. 


At Northwestern University, researchers are 
finding out how to make football helmets safer. 
To aid them, Northwestern players wore a 
special helmet in eight games last year. Within 
its lining are six Fairchild Micrologic units— 
complex electronic circuits in a package the 
size of a pencil eraser— part of a system to 
measure the direction and intensity of impact. 
The equipment frequently registered impacts 
as high as 300 G’s— 300 times the force of 


gravity. To a football player, that’s a lot of 
impact— but it’s nothing new to a Fairchild 
device. Built to withstand factory tests as high 
as 200,000 G’s, they’re used to rough games. 


FAIRCHILD 

SEMICONDUCTOR 




rurbine-Powered,10-PlaceBell204B 
Enters Commercial Helicopter Market 

Bell 204B, turbine-powered. 10-place version of the Army's Iroquois heli- 
copter. will enter the commercial market with Federal Aviation Agency 
certification, which is expected in mid-February. First machine will be deliv- 
ered to Mitsui and Co.. Bell's Japanese licensee (AW Aug. 6. p. 73). Two 
others have been ordered by Indonesia. Larger rotor and longer tail boom 
distinguish the 204B from the UII-1B. from which it was developed. Tail 
boom contains baggage compartment, below left. Cabin is shown below 
right with scats arranged in rows of two. three and five from front to rear. 
Three other Bell models for 1963 have either received or are nearing certifi- 
cation. Model 47J-2 is unchanged from 1962. except for a new interior. 
As a result. Bell has been able to lower the price $2,000. Cabins for the 
47G-2A-1 and the 47G-3B-1. right, have been widened S in. to 60 in. and 
fuel capacity has been increased from 42 gal. to 60 gal. Bell says the fuel 
increase will boost range bv 40'S . Price has been increased $1,000 on each 
model. The turbosupcrchargcd 3B-1 also will have high inertia blades with 
10 lb. added to each blade tip. increased collective control and a 100 lb. 
gross weight increase to 2,950 lb. 
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where 'white glove’ inspection 
begins with inspection 
of the white gloves . . . 



. you’ll find an atmosphere of dedication to quality con- 
rol in the strictest sense of the phrase. Ex-Cell-O's clean room 
facilities are modern and complete. Here, skilled techni- 
cians, tools, work surfaces and processing materials 
are kept clinically clean in environmentally-controlled 
Class A, B and C cells. ■ Engineered especially for contract 
projects for aerospace, atomics, electronics and allied 
industries, Ex-Cell-0 clean rooms accommodate 
gaging, inspection, assembly and packaging of 
precision parts and assemblies in prototype and pro- i 

duction quantities. Included are facilities for testing 
of servomechanisms, actuators, control rod drives and 
other assemblies. ■ Ask your Ex-Cell-0 Representative 
for details, or write direct for a prompt, professional 
response to your requirements. 


mo 


EXCELL 



From Mallory imagination in metals . . . 

Elkonite refractory materials for space-age tasks 


Where do you find a construction material that retains 
high strength at high temperatures— and at the same 
time has good thermal and electrical conductivity? 
The combination of properties you’re seeking may 
be beyond the scope of "natural” metals and alloys. 
But you may find the solution in Elkonite materials. 
Created by Mallory, Elkonites are a unique class of 
powder metal products in which copper or silver is 
infiltrated into sintered tungsten, tungsten carbide 
or molybdenum. 

The ablative and refractory properties of Elkonite 
materials are so unusual that they have been widely 
adopted for use in rocket nozzles. Thermal conduc- 
tivity varies with silver or copper content . . . can 


be as much as 0.6 G-cal/sq cm/cm/sec/°C. Elec- 
trical conductivity ranges to as high as 65% IACS. 
We can readily tailor the coefficient of expansion of 
Elkonites over a span of about 2:1 to give you a 
refractory material that thermally matches other 

Elkonite materials have solved problems in hot gas 
valves, semiconductor bases, and many other space- 
age applications. Their versatile properties may hold 
the answer to a materials problem you have encoun- 
tered. Let us see if we can be of assistance. Write to 
Mallory Metallurgical Company, P. 0. Box 1582, 
Indianapolis 6, Indiana. 



LUNAR LAUNCH * JULY 17, 1S68 



How do you launch into a geocentric planar trajectory from Cape Canaveral to a specified target vector? This 
family of curves demonstrates the interrelationships of the target vector declination, equatorial hour angle and 
launch azimuth. They can be used to estimate the launch requirements of lunar probes. For example, suppose a 
lunar vehicle launch is scheduled for July 17, 1968. At this time the declination of the moon will be + 10° (NASA 
Technical Note D-911). Assuming an hour angle of 80°, the launch azimuth can be found to be + 5°. The azimuth 
change for a ±1 hr. launch window (±15° in H) will be a =— 2° to +12° as can be determined by moving 
along the 8 = 10° line. 


ENGINEERS: 

Plotting complex launches to the moon and planets is among 

of boosters and vehicles for space exploration and travel. 

terns necessary to guide and track and communicate with 

Our constantly expanding efforts have created a number of 
outstanding positions for engineers with exceptional ability. If 

we urge your immediate inquiry. 

Your reply, which will be held in complete confidence, can be 
made on the attached Professional Placement Inquiry form 
or by writing Mr. R. M. Smith, Chief of Professional Place- 
ment and Personnel, Mail Zone 130-90, General Dynamicsl 
Astronautics, 5790 Kearny Villa Rd.. San Diego 12. California. 



Gil INI) 

S | ASTRONAUTICS 


GENERAL DYNAMIC! 




LUNAR LANDING Thisspace- 
craft conceived by General Dy- 
namics | Astronautics is shown 
backing down onto the lunar 
surface, controlled by powerful 
retro-rockets, after its journey 
from the earth. The discarded 
second-stage fuel tank is shown 
at right. Large tanks, clustered 
at base of the capsule and clam- 
shell re-entry glider vehicle, 
provide fuel for landing on the 
moon and take-off power for 
return to earth. The tanks also 
provide a measure of protection 
against space radiation for the 
crew. Rockets are arranged at 
slight angles to the craft to 
avoid problems in landing 
which might be caused by “dig- 
ging” holes in the surface of 
the moon. 



DYNAMICS ENGINEERING 


GUIDANCE AND TRAJECTORY ANALYSIS 


BS or MS in engineering, physics or math with two or more years 
of experience and familiarity with the application of analog and 
digital computer techniques for openings in the following areas: 


STABILITY AND CONTROL: to conduct theoretical studies on 
the control dynamics of large space boosters and space vehicles. 
To determine stability and transient response of space boosters 
in the presence of propellant sloshing, clastic bending modes, and 
non-linear servo characteristics. Must be familiar with analysis and 
synthesis techniques for establishing and evaluating control system 
parameters. Background in theoretical dynamics is required to 
simulate control system environments and general dynamics be- 
havior of space boosters. 

STRUCTURAL DYNAMICS: to determine response of an elastic 
space vehicle to transient loadings such as atmospheric turbulence, 
engine ignition, vehicle staging. Openings also exist in establishing 
vibration environment based upon test or empirical data for 
evaluation of components and systems . . . and for monitoring 
tests of complete or scaled dynamic models of space vehicles, 
including layout of test plan, instrumentation requirements, scal- 


Positions exist in the following three areas for specialists who are 
familiar with computer techniques, possess a degree in engineering, 
physics, or mathematics, and have at least two years of appropriate 
experience: 

1. Development of guidance equations and techniques necessary 
to perform launch, satellite rendezvous, lunar landing, re-entry, 
and return to prescribed earth sites. Will investigate both auto- 
matic and manual techniques, and define the proper role of man 
in these maneuvers. Assignments also involve the development of 
techniques for defining optimum trajectories for aerospace missions 
using the calculus of variations, dynamic programming, and the 
method of gradients, plus the incorporation of optimization tech- 
niques into the development of guidance equations. 

2. Investigation and organization of characteristics of lunar and 
interplanetary trajectories. Will interrelate such parameters as ve- 
locity requirements, launch window, time of flight, inclination 
angles, and trajectory characteristics at the target body. Will also 
design trajectories to satisfy prescribed mission requirements. 

3. Development of techniques for determining the best estimate 
of spacecraft position and velocity from optical and radar meas- 
urements within the confines of a spacecraft computer using 
statistical filtering. 


AEROTHERMODYNAMICS ENGINEERING 

BS or MS in ME or AE to develop design criteria and perform 
methods development in the area of thermodynamics. Particular 
considerations are re-entry heating, heat dissipation in free space, 
and aerothermal heat sources. Should have two years of experience. 


OPERATIONS AND SYSTEMS ANALYSIS 

Projects involve the study and development of advanced ballistic 
missiles and boosters, plus both military and non-military orbital 
and space systems. Responsibilities include advanced systems plan- 
ning. conceptual design, and systems evaluation. Advanced degree 
preferred; three years of appropriate experience required. 


FLIGHT MECHANICS 

Analytically talented graduate engineers at all levels required for 
staffing of new Flight Mechanics Development Section. Programs 
include aerospace vehicle guidance and automatic control, aero- 
elasticity. and aerophysics. Responsibilities of the Section also in- 
volve technical analyses and simulation work in support of all 
space vehicle programs at Astronautics. 

ADVANCED ELECTRONIC SYSTEMS 

Assignments arc on such projects as giant boosters, nuclear-pro- 
pcllcd space vehicles, earth-to-moon logistics bus, and space sta- 
tions. Experience should include advanced design work in such 
electronic areas as guidance, communications, telemetry, data 
processing systems, antenna systems, or electronic ground support 
systems. An advanced degree is required. 


ADVANCED SYSTEMS WEIGHTS ENGINEERING 


BS in engineering with four years of experience in system and 
component weight allowances and controls. Will work with pre- 
design on parametric weight analyses and design weight and 
balance control. 


Graduate engineers will also find long-range opportunities in the 
following specialties: STRUCTURAL DESIGN, RELIABILITY. 
STRESS ANALYSIS. ELECTRONIC DESIGN AND DEVELOP- 
MENT, MECHANICAL DESIGN, WELDING ENGINEERING 


If the inquiry card lias been removed, or if you wish to furnish or 
request more detailed information, please write to Mr, R. M, 
Smith, Chief of Professional Placement and Personnel, Mail Zone 
130-90, General Dynamics | Astronautics , 5790 Kearny Villa Road, 
San Diego 13, California. 


GENERAL DYNAMICS | 
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Khrushchev Hits Soviet Industry Planning 


Moscow — Soviet Premier Nikita 
Khrushchev has expressed agreement 
with the view of Aircraft Designer O. 
K. Antonov that serious shortcomings 
exist in Russian industrial planning. 1 Ie 
cited the organization of technical lead- 
ership in the defense area as an example 
for the rest of Soviet industry to follow. 

Nevertheless, a recent Khrushchev 
speech to the Communist Party's Cen- 
tral Committee indicates he is not yet 
willing to put all of Antonov’s revolu- 
tionary proposals into practice— nor 
those of free enterprise-minded Soviet 
economists. 

Antonov, as- a scries of articles pub- 
lished by the official Russian govern- 
ment newspaper Izvcstia. had favored 
greater independence and material in- 
centive for the more efficient managers 
of Soviet industrial enterprises (AW 
July 23. p. 74). lie condemned exces- 
sive bureaucracy, paternalism and super- 
vision that stifle initiative and creativity. 

On Nov. IS. the day before Khrush- 
chev's speech to the Communist Party’s 
Central Committee, Izvcstia published 
another Antonov article on correction 
of shortcomings in Soviet industry. In 
it. Antonov re-emphasized the desirabil- 
ity of new indices for measuring Russian 
industrial production— an idea that 
Khrushchev endorsed-but was silent on 
his other previous criticisms. 

Antonov criticized those (including, 
possible, himself) who had "gone 
astray" by seeking an ideal system of 
bonuses as the solution to Russia's in- 
dustrial planning problem. ‘ Material 
incentives arc only one aspect of the 
problem, and not the main one at that." 
the Russian aircraft designer said in his 
latest Izvcstia article. 

Adopting party-line stance, Antonov, 
who is also a deputy to the USSR's 
Supreme Soviet, declared: 

“fine cannot help but regret that a 
that icteristic feature of almost all pro- 
nauiiccnients regarding new planning 
methods is the effort to find a solution 
Li the mublem onlv from within the 
plant. They seek a certain recipe for 
planning and desire ideal indices for 
measuring work which would magically 
transform all the efforts of a plant's 
personnel into gold. 

"This one-sided approach reflects the 
disinclination of economists to investi- 
gate the new production relationships 
which characterize the era of Com- 
munist construction. 

"Of course, an increase in capital ac- 
cumulation. greater labor productivity, 
and all the other things promised by 


the authors of planning refonn schemes 
are very important and necessary. 

“But capitalists— the owners of private 
enterprises, those who arc only inter- 
ested m inakins maximum profits— are 
striving for these same goals. Such in- 
dices [as capital accumulation and 
greater labor productivity] arc, when 
taken by themselves, commercial in 
character and, in practice, sometimes 
mercenary. They arc entirely suited to 
a Rockefeller. . . 

"Our purpose is something quite dif- 
ferent. We are building communism; 
and everything we do must, naturally, 
be regarded in the light of carrying out 
the decisions of the 22nd Communist 
Party Congress." 

Antonov, in his earlier Izvcstia ar- 
ticles, charged that Soviet incentives for 
management and labor have failed and 
that methods of measuring output are 
unreliable. As a result, he declared, 
Russian industrial plants avoid change 

i.l technical innovation and emphasize 
quantity rather than quality. 

In calling for abandonment of eco- 
nomic indices that onlv measure gross 
output and not the useful value 1 of pro- 


Bell System Tests 

Paris— French air force and civil avia- 
tion authorities will jointly test the Bell 
Acrosvsteius automatic lauding system, 
thus marking the first European contract 
for the Bell formula. 

Test program, to be carried out at 
French air force Brctigny test center near 
Paris, will begin next March and will run 
one year. Contract is being jointly 

budgets since both are interested in the 
svstem. Test program reportedly will 
cost S2 12.000. 

Initially, the French will use a Mo* 
rane-Saiilnier MS.760 Paris executive jet 
as test aircraft. It is understood that the 
program also will include use of the 
Caravclle and a helicopter in a later 

Bell contract is part of an over-all 
French program aimed at experimenting 
with various automatic landing systems. 
Besides the Bell and the Sud-Lcar sys- 
tems. French civil authorities also intend 
to test the British AIL Flarcscan system 
and the French-developed CSF AS-23 
system, both on Caravellcs. 

Sud Aviation, on its own, also plans 
to insbill the British Smiths Simplex 
and Multiplex system on a production 


duction, Antonov gave this example: 

“A factory makes aircraft engines 
which can operate 1,500 hr. before com- 
plete amortization. At the same time it 
is known that the man-hours required 
to make an engine with a service life of 
3,000 hr. would require not twice as 
many, but only 20% more, man-hours 
of labor. 

“Even so, despite the obvious advan- 
tage of making a better-quality product, 
no [Soviet] economic council and no 
aircraft engine factory will do this on its 
own initiative. Gross output, vou see, 
would fall by the same 20% ." 

Khrushchev said there is no doubt 
that "much must be done to improve 
planning methods." Me expressed some 
sympathy with unorthodox reforms 
which borrow from capitalist economic 
organization. But he concluded that 
better coordination, fismly directed from 
the top, is the right way to eliminate 
waste and duplication and achieve faster 
technical progress. 

The Soviet premier supported An- 
tonov’s contention that certain plants, 
in order to fulfill existing production 
indices, are forced to expend unneces- 
sary labor, materials and machine-hours 
while, at the same time, delivering low- 
grade products. He also conceded that 
present indices often prevent a plant 
from switching over to new, improved 
products and delay introduction of new 
machinery. 

In his speech to the Communist Party 
Central Committee, Khrushchev said: 

"Our indices do not ensure that 
Soviet enterprises have an interest in 
making more efficient use of capital in- 
vestment and fixed assets, in producing 
the necessary range of goods, in reducing 
their costs, in raising labor productivity, 
and in improving quality. 

"The main index of our production 
plans— gross output— docs not fully re- 
flect the true situation in the economy. 
This gross output index makes it dis- 
advantageous for an enterprise to pro- 
duce cheap and more complex articles 
and to fulfill the plan for manufacturing 
the entire range of items." 

Khrushchev cited these examples of 
existing indices of plan fulfillment which 
give an inaccurate picture of a plant's 
operation. 

"Cement production is measured in 
tons, although it is generally known that 
grades of cement differ and the cost of 
production per ton differs correspond- 
ingly. The higher the grade of cement, 
the bigger the outlay on its production. 

“Or take the output of plants which 
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Helping unlock the nuclear future 


Potentialities of the peaceful atom cannot be realized without the aid of dedicated scientists and 
engineers. Today at Atomics International, such men are needed to help blaze new trails in research and 
development. Present Al projects range from SNAP nuclear space power systems to advanced central 
station power reactors. 

Your future at Al will associate you with a leader in liquid metal and organic technology, materials 
research, direct conversion, specialized land and sea applications of nuclear power. 

Atomics International experience spans 17 years of research and development in atomic energy. At 
Al, imaginative minds foretold and helped to shape our atomic future. Now — while that future is young — is 
the time to merge your talents with this diversified, progressive, growing organization. 


A I offers exciting opportunities in: 


HEAT TRANSFER AND FLUID MECHANICS Theoreti- 
cal and experimental heat transfer research, fluid 
mechanics, and hydraulics research, including 
hydro-dynamic performance of fuel elements and in- 
vestigation of convective and boiling heat transfer 
characteristics of reactor coolants. 

REACTOR CORE ANALYSIS Core analysis of reactors 
including both core statics (criticality, reactivity, coef- 
ficients, control statics) and stability analysis (core 
transients, amplitude response, interpretation of oscil- 
lator and noise measurements). 

SYSTEMS ANALYSIS Analysis and simulation of com- 
plete nuclear power plants to develop reliable, 
unattended, completely automatic control and instru- 
mentation systems including reactor kinetics, dynam- 
ics, hazards and reliability analysis. 

REACTOR SHIELDING Experimental and analytical 
shielding techniques and materials development for 
both central station and compact power reactors. 


STRESS ANALYSIS Experience in either thermal stress 
or dynamic stress resulting from shock and vibration 
loads in aircraft structures. Responsibilities will entail 
design support for compact nuclear power plants for 
space applications including review of all designs with 
respect to stresses resulting from thermo gradients 
and transients, static loadings, and vibrational and 
shock loadings. 

FUEL ELEMENT DEVELOPMENT Studies of the be- 
havior of nuclear fuel materials and elements under 
simulated reactor operating conditions. These studies 
include both in-pile and out-of-pile tests, fuel evalua- 
tions, and projection to predict actual operational 
behavior. Also, development of processing and fabri- 
cation techniques for fuel elements, including melting, 
rolling, powder metallurgy processes, joining, etc. 
Results from these studies will contribute toward the 
improved desicn of fuel elements for the reactors 
under development. 

Contact: Mr.G.Y.Newton, Personnel Office, Atomics 
International, 8900 DeSoto Avenue, Canoga Park, Calif. 


ATOMICS INTERNATIONAL 


produce reinforced concrete elements. 
Such production is measured in cubic 
meters without taking into account the 
fact that these elements differ and re- 
quire different amounts of labor for 
their manufacture. 

"Similarly, the output of rolled iron 
is measured in tons. The index for 
measuring production is the same, but 
the labor consumed in rolling heavy sec- 
tions or light sections, cold-rolled sheets 
or pipe, is entirely different. Each of 
these rolled articles requires a different 
outlay of labor and money. 

"Hence it is clear,” Khrushchev con- 
tinued. "that mere quantitative indices, 
without taking into account the types 
of articles produced, do not give a cor- 
rect indication of a plant's operation. 
It often happens that a factory which 
has fulfilled the plan in tons by topping 
the assignment for less labor-consuming 
but heavier articles gets a bonus. 

"But another factory' engaged in the 
manufacture of more labor-consuming 
but lighter articles is deprived of a 
bonus if it has fallen slightly short of 
the plan as measured in tons. 

"It is evidently necessary to arrange 
suitable experiments at some plants in 
different industries in order to develop 
indices for measuring output and asses- 
sing production activity which will most 
correctly characterize the operation of 
enterprises." 

Khrushchev also discussed the role 
of profit as an index of a plant's qualita- 
tive performance. 

“Some economists overlook the fact 
that profit, as applied to the socialist 
economic system, has two aspects. If 
we take our socialist system of economy 
as a whole, profit as an economy cate- 
gory does not have the social meaning 
it has in capitalist society. 

"In capitalist production, profit is the 
aim of production and the main stimu- 
lus for its development. In the socialist 
economic system, the main aim is to 
satisfy the requirements of society. Our 
industry produces goods not to obtain 
profit but because the whole of society 
needs the goods. 

"The situation is. however, different 
if we take an individual enterprise. In 
such case, the question of profit is of 
great importance as an economic index 
of its operating efficiency. 

profit, and whether it eats up the re- 
sources of society or augments them, 
is of great importance. Without profit 
accounting it is impossible to determine 
at what level an enterprise is operating 
and what contribution it is making to 
the general wealth of the people." 

Khrushchev proposed a three-point 
attack on the shortcomings of Soviet 
economic planning. lie suggested: 

• Reducing the number of regional eco- 
nomic councils— which administer Rus- 
sian industry' on a geographic basis— 



GOOD FOR 100,000 REVOLUTIONS 
-AND WON’T HANG OP 

New EECo Rotary Thumbwheel Switches 


Now you can convert decimal dial indication to coded electrical output with- 
out a “hitch:' EECo precision switch modules have an exclusive feature that 
prevents inadvertent hang-up between any of the ten positions. Military- 
quality construction and materials throughout ensure positive operation for 
100,000 revolutions. 


Applications of EECo switches in computer systems, test equipment, and 
ground support equipment are virtually unlimited. You can choose from 
a full line of modules with a wide variety of outputs: decimal. BCD, BCD 
with parity— almost any output you may require. Also available 
are standard assemblies consisting of up to ten modules, as well 
as custom assemblies with more than ten modules. Switch prices WU 
start at just $10.50. Write, wire, or phone today for free tech- 
nical information. 

SPECIFICATIONS (125 VAC) Contact Resistance: 0.1 ohm mas. 



ENGINEERED ELECTRONICS Company 

1441 East Chestnut Avenue, Santa Ana, California 
Telephone : 547-5651 Cable Address : ENGELEX 
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Lunar landing gear . . . from the people at Bendix 

Landing struts for lunar excursion craft and landing skids for manned re-entry vehicles. □ Other people 
at Bendix are working on engine control systems, landing gear, rocket equipment, high temperature 
composite materials and nuclear mechanisms. An Aerospace team of skilled and experienced people 
. . . skilled in all phases of program management, backed up by complete engineering and production 
facilities, give Bendix the capabilities to undertake many varied Aerospace programs. □ To find out what 
this Bendix team can do for you, write: General Sales Manager, South Bend 20, Indiana. 


Bendix Products Aerospace Division 




FIRST 
TO FLY! 

BELL'S 

High Performance 

LOH 


On December 8, the Army’s new OH-4A 
made its highly successful first flights. Long 
a leader in Army Aviation, Bell flew its LOH 
less than 13 months from contract go-ahead 
. . two months ahead of schedule ! This 
achievement reaffirms the superiority and 
depth of Bell’s engineering/manufacturing/ 
management team to see the tough jobs 
through . . on schedule ! 



BELL HELICOPTER company 

Fort Worth, Texas • A Division of Bell Aerospace Corporation • A feXtPOn 1 Company 


from about 100 to around -10. "Crea- 
tion of enlarged economic councils will 
help eliminate local interest trends 
[parochialism] and discourage efforts to 
obtain more material resources and 
funds for capital construction when this 
^unnecessary and detrimental to ovcr- 

• Enhancing the Communist Party's 
role in supervising industrial production. 
The party organization would he divided 
into two parts, one of which would be 
specifically charged with "leading" and 
"guiding" industry, checking on man- 
agement. and preventing waste, briber’ 
or embezzlement. The other parti’ 
unit would deal exclusively with agri- 
culture. 

• Inspiring workers to greater effort by 
establishing worker advisory committees 
which would consult with management 
on matters of production, planning and 
output quotas. 

Khrushchev’s three main "reforms" 
totally ignore Antonov’s appeal for 
more competition, for fewer bureaucrats 
looking over the shoulders of manage- 
ment and scientific and technical 
personnel, and for greater individual 
material incentive and broader decision- 
making powers for Russian industrial 

The Soviet premier also said nothing 
about the need for realistic supply and 
demand relationships in the Soviet 
economy, something which Antonov 
regarded as urgent. 

Monolithic Organization 

In discussing the need for faster tech- 
nical progress. Khrushchev again as- 
serted the desirability of monolithic or- 

"First of all, it is necessary to reorgan- 
ize the management of scientific-re- 
search and designing organizations and 
to do away with the lack of coordina- 
tion m their work. We must introduce 

and stop the growth of all-purpose fac- 

"The Presidium of the Communist 
Party’s Central Committee has dis- 
cussed these questions and arrived at 
the unanimous opinion that the leader- 
ship given to scientific-research and 
designing organizations should be cen- 
tralized in the appropriate industrial 
committees, that is. built up in a ver- 
tical line. Only thus can we be sure of 
following a single, rational technical 

"The fact that this step is perfectly 
justified at the present time is borne 
out by the vast experience accumulated 
in the organization of technical leader- 
ship in branches of the defense indus- 
try." lie said. 

"Thanks to such centralization and 
concentration of scientific and engineer- 
ing forces in the appropriate committees 
of the defense industry, we now possess 


the most modem weapons,” he told the 

“Obviously it is necessary to be 
guided by the same principles in other 
branches of industry, too. The leading 
design bureaus of plants as well as sci- 
entific-research and design organizations 
having experimental facilities should be 
directly subordinated to the industrial 
committees,” the Russian premier 

Khrushchev noted that capitalist in- 
dustry. "although tom asunder bv com- 
petition.” makes extensive use of spe- 
cialized and centralized design and 
research organizations. 

Capitalistic Competition 

"Under capitalism, the introduction 
of new technique in production is insti- 
gated by competition. In order to avoid 
bankruptcy, capitalist firms systematic- 
ally retool their factories. 

"The capitalists are aware that with 
outdated equipment it is impossible to 
stand up to competition with firms us- 
ing more modern equipment. If the 
capitalists act in this way, then our 
socialist planning system can make even 
more successful use of its advantages to 
step up the technical progress of produc- 
tion. to increase output, and to improve 

At present. Khrushchev asserted, the 
efforts of many collectives of engineers, 
designers and workers are divided and 
clash with one another, thus sharply re- 
ducing their cfficicncv in promoting the 
national welfare. 

"It stands to reason that there is no 
question at all of cutting out creative 
competition among designers for the 
building of the best makes of machines 
as long as there is centralized guidance 
of design work. On the contrary, broad 
opportunities must be created for the 
manifestation of creative ideas and ini- 


Slow Application 

"Cases of scientific and engineering 
achievements being given slow practical 
application can only be explained by 
big shortcomings in the guidance of 
scientific and technological matters in 
the national economy. 

"Centralization of design work brings 
the capitalists huge profits. For ex- 
ample. in the United States automobile 
industry, design work and 90S! of car 
production are concentrated in three 
leading concerns-General Motors. Ford 
and Chrysler. This is economically 
beneficial. 

"Why don’t we use everything the 
capitalists have which is rational and 
economically profitable? We should 
remember the words of Lenin, who said 
we had to learn, if necessary, from the 
capitalists and adopt everything of theirs 
that is sensible and suitable," Khru- 
shchev concluded. 


GD/FW Engineering 
Dept. Reorganizes 

of General Dynamics/Ft. Worth has 
been reorganized into three groups— 
Research and Engineering. F-l 1 1 
Engineering and B-56 Engineering- 
in the wake of the award of the F-l 11 
(TFX) contract to the company. 

Company tenned the reorganization 
the largest change in engineering in 
the history of the organization. 

Robert H. Widincr. vice-prcsidcnt- 
Rcsearch and Engineering, will direct 
five departments and one section under 
the new operation. These arc headed by 
J. E. Goode, director of systems tech- 
nology: E. B. Maske. director of 
aerospace technology: II. R. Dvorak, 
director of nuclear research and devel- 
opment: R. E. Adams, director of ad- 
vanced programs; R. H. Schwarz, direc- 
tor of management and technical 
services and N. B. Robbins, manager 
of special projects. 

F-l 1 1 Chief Engineer W. C. Dietz 
has eight major sections in his depart- 
ment headed bv E. E. Mile, project 
engineer. Grumman Aircraft Coordi- 
nation: R. W. Mollcr. manager of F-l 1 1 
tests: C. A. Savage, manager of aero 
and propulsion systems; M. F. Mainer, 

Watts, manager of airframe design; 
M. E. Aldrich, manager of planning and 
controls: E. D. Mathis, manager of sup- 
port requirements and G. C. Sumner, 
manager of support equipment design. 

BoS Chief Engineer D. R. Kirk will 
have six major sections, headed by 
W. C. Malloy, manager of aero and pro- 
pulsion systems: C. R. Cnrnutt. man- 
ager of avionics systems: W. N. Steven- 
son. manager of airframe design: D. L. 
Bechtel, chief of planning and controls; 
R. P. Scott, chief of test programs and 
J. R. Massic, chief-service engineering. 

Lack of Maintenance, 
Parts Cited by GAO 

Washington— Preparedness of Anny 
and Navy combat and training units in 
the U. S. and overseas has been "seri- 
ously affected” by lack of maintenance 
and replenishment parts due to in- 
efficient internal funding, according to 
a report to Congress by the General 
Accounting Office. 

The report is directed at the Army 
and Navy policy of allocating "con- 
sumer funds” to combat units for the 
purchase of common-tvpc parts and ma- 
teriel from central stock fund inven- 
tories. This was intended to cut waste. 

The Army-Navy system of allocating 
consumer funds for the purchase of 
parts— instead of allocating the actual 
parts— is being re-evaluated by DOD. 
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Specifying discriminators? 

Do you know... 

Which discriminator gives you the greatest reliability? 

The GFD-3 

(5000 hours MTBF...and we can prove it!) 

Which discriminator is the most compact? 

The GFD-5 / 

(Seven occupy just VA inches of panel height) 

Which discriminator works at the 

m Itmem? The 6FD . 8 

i O^PJ (Up to 5 Me... high enough?) 

Which switchable discriminator gives you phase-locked- 
loop operation? rpj^ ^ 

(23 channels; provision for remote control) 


; . 

• I 


A few more important facts about the cc 


plete family of DCS Discriminators: They’re 
all solid state. They’re all available on rapid 

Who makes them? DCS ) 


: Depl. AW-11-2. 


DCS/ 


DATA-CONTROL SYSTEMS, INC. 

'JnAtnUHiCMteiUoK frvi "Rc&wieA 


Republic Seeking Diversification 
To Backstop Phaseout of F-105 


New York— Republic Aviation Corp. 
made preliminary studies of more than 
tOO companies since 1960 for merger 
or acquisition in its diversification 
effort, and has seriously studied and 
discussed the possibilities with 20 of 
them, according to Republic President 
Mundv I. Pealc. 

Of the tOO companies, more detailed 
studies were made of SO of them before 
the list was further reduced to 29. 

Product lines ranged from aerospace 
components, electronic equipment and 
computers to farm implements, build- 
ing construction and hvdrauhc presses. 
Annual sales volumes ranged from 
S 300,000 to $200 million. 

The question of diversification. Pealc 
told the New York Society of Security 
Analysts, often is raised in connection 
with Republic's future after the F-105 
tactical fighter-bomber is phased out of 
production. 

Present contracts call for production 
to continue through the end of Calen- 
dar Year 196-f. Republic’s present back- 
log of S560 million includes S468 mil- 
lion in F-105 business. Subcontracts 
for the aft fuselage section of the Mc- 
Donnell IMC family, totalling S33 

of the remainder. These subcontracts 
run beyond 1964. 

Prospects of further F-105 business 
depend largely on the success of those 
in the Air Force who are interested in 
the airplane winning funding approval 
from Defense Dept., Pealc said. 

Thcv also depend on timing of re- 
quirements for delivery of aircraft and 
the capability for delivery of the F-105 
as against the F-4C. Republic is build- 
ing i two-seat ' liner version designated 
the F-IOSF. but future orders might 
be cither for F-105Ds or Fs. Pealc said 
cost of the F-105 is approximately 
$500,000 less than the F-4C. 

Republic is interested in diversifica- 
tion that will pay. either now or in the 
future, Peale said, but not in diversifi- 
cation for the sake of cl i versification 
alone. 

A few of the 29 companies still arc 
under study. Pealc said, but others have 
been dropped for a variety of reasons: 
asking price in most cases, unsatisfac- 

“Bv resisting the lure of diversifica- 
tion for its own sake," Pealc said, “Re- 
public has saved its stockholders some 
money. Its current dollars have greater 
purchasing power bv virtue of the de- 
cline in values which were built up, in 
my opinion, on false glamor a few years 
back. These dollars buy more todav. 
and Republic can use them to better 


Republic has spent $38 million in 
research and development, including 
SI 3 million for a space research center, 
since 1952 to broaden its capabilities 
and attract technical talent. 

Last year, Peale said, Republic had 
27,000 inquiries from engineers and 
scientists, 10.000 more than the year 
before, and rate of acceptance of its 
offers exceeded the industry average. 

Peale elaborated oil Republic's re- 
search and development investment 
with the following specific eases: 

• Pinch plasma engine. Republic spent 
less than S200 in 1957 for preliminary 
study of a pinch plasma engine for 
satellite control, and a year later spent 
$47,000 to learn more about this area. 
At present. Republic has generated 
about S2 million worth of contracts in 
this field and spent $3 million in tech- 
nical talent, facilities and equipment to 
develop the knowledge it needed to 

• Orbiting Solar Observatory. Republic, 
and its team members including Min- 
ncapolis-Honeywell and Texas Instru- 
ments, arc one of three winners of a 
$100,000 study contract for a second 
generation OSO. Ball Brothers and 
Space Technology Laboratories are the 
other study contractors. Including the 
proposal effort. Republic has spent 
$500,000 on the study, but feels the 
effort is justified because of a potential 
of $50-100 million in business over the 

• Apollo. Republic invested 2J years 
and $750,000 in time and effort in an 
unsuccessful bid to build the Apollo 
lunar capsule. But the efforts paid off 
indirectly in leading to Republic’s con- 
tract to build two re-. : ; vehicles for 
Project Fire, which will study Apollo 
re-entry environment (AW Dec. 17. 
p. 53).' 

Based on present contracts. Republic 
expects net sales in 1963 to exceed the 
$290 million total expected for 1962 
by 10%. or to reach about S310 mil- 
lion. Earnings this year are projected 
at approximately 2.6% of sales, and 

would total S8 million compared with 

the preliminary 1962 figures of $5.9 
million, or S2.0S a share for 1962. 


Kill Radius Study 

Kainan Nuclear, a division of Kaman 
lire raft Corp., will conduct a six-month 
tudy to determine the kill radius of 
mall nuclear warheads, possibly for use 

v the Army Materiel Command's Zeus 



Expanded responsibilities as 
prime contractor and sys- 
tems integrator for the 
USAF Standard Space 
Launch System 


#F4Y/// 



have created new career 
openings at Martin Denver. 
Positions offer opportunity 
for professional develop- 
ment, advanced education, 
with desirable family living 
environment for individuals 
possessing appropriate de- 
gree and experience in 
Aerodynamics 
Systems Maintainability 
Propulsion 

Guidance and Control 

Send resume, in confidence, 
to F. A. McGregor, Manager 
of Personnel Staffing, Mail 
#A-64. 


P.0. Box G-179, Denver 1, Colo. 
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For real-time PCM telemetry in far away places . . . NASA picks EMR 


At stations in NASA’s manned space flight world-wide tracking network, 
MSFTP-1 equipment by EMR will handle the real-time PCM telemetry. Why 
did NASA choose EMR? Because this EMR equipment offers unusual flexi- 
bility, operational simplicity, and adaptability to varying mission formats. And 
EMR data processors have a complete assortment of distribution functions 
and outputs. 

Now you can apply similar flexibility, simplicity and adaptability to your PCM 
telemetry needs by specifying EMR's standard Model 285 system. Find out 
how the 285 can put you years ahead in PCM data handling capability . . . 
write Sec. 110, Electro-Mechanical Research, Inc., Sarasota, Florida. 



ELECTROMECHANICAL 
RESEARCH, INC. 


Sarasota Products Division 
Sarasota, Florida 


NEW AEROSPACE PRODUCTS 


High Temperature Furnace 

Tensile and creep test furnace, Type 
TT1100, is capable of heating speci- 
mens, prototype rocket nozzles and 
other large objects to 6,000F and above. 



Unit employs remote, self-accelerated 
electron beam guns which can heat both 
metallic and non-metallic specimens. 
Units arc available in 20 kw., 40 k\v. 
and 60 kw. capacity. Beam gun uni- 
formly heats target to the desired tem- 
perature and maintains it for extended 
periods of time. 

Heating rates, duration and tempera- 
ture set point can be easily controlled 


through the unit's feedback loop which 
controls the electron beam guns. Beam 
scan is easily programed to obtain the 
desired energv-temperature distribution, 
the manufacturer says. 

Electron Heat Corp., 81 Hicks Ave., 
Medford 55, Mass. 

Chemical Soldering Iron 

Soldering iron uses chemical cartridge 
that heats iron to 850F in 20 sec. and 
maintains soldering temperature for at 
least 7 min. 



Cartridge is a thermite mixture re- 
sembling a small flashlight cell. Iron is 
designed for outdoor work. Unit is 
available with five interchangeable tip 
sizes, from k in. to 1 in. both pyramid 
and chisel. 

Kcmode Mfg. Co., Inc., 151 W. 18th 
St., N. Y., N. Y. 


Vacuum Gage 

Gage (WL-S057) measures pressures 
as low as 10'“ mm. of mercury. 

Tube employs a heated cathode, a 



positively charged electron collector and 
a negatively charged ion collector sur- 
rounded by gas from the system under 
study. Electrons from the cathode to 




Electronics engineers, who are interested in the 
design and development of equipment and 
systems for aerospace applications, will find 
challenging, broad-scope opportunities at 

MCDONNELL. ELECTRONICS 


TAPE 

TAPE AUTOMATIC PREPARATION EQUIPMENT 
REDUCES MANUAL OPERATIONS BY 80S. 



TAPE is a special purpose computer for quickly 
and accurately preparing punched tape for control 
of automatic checkout equipment. Numerous code 
conversions pre- 
viously required 
for human pro- 

eliminated, greatly 
reducing errors, 
time and cost of 
punched tape 
preparation. 


4 DEVELOPED 
{ DESIGNED 
4 FABRICATED 
{TESTED 
and 

{DELIVERED 


THAT’S COST REDUCTION 

For information about how you can apply this 
capability to your electronic system and equipment 
requirements, write: 

W. W. Toole 

Manager, Customer Service, Dept. 946 
McDonnell Electronic Equipment Division 
Box 516, St. Louis 66, Missouri 


Closely allied to the parent Corporation, the 
McDonnell Electronic Equipment Division de- 
signs and builds a variety of aerospace ground 
support and airborne, missile and spacecraft equip- 
ment. The unique requirements of such programs 
as the Gemini two-man rendezvous spacecraft; 
the Phantom n fighter, attack and reconnaissance 
aircraft; and Mercury, Asset, Talos and Typhon, 
have opened positions at many supervisory levels 
as well as a host of engineering design, production, 
and development positions in the following areas: 
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The Flexonics clean- 
ing facility Is equipped 
to handle parts In a 
wide range of sizes. 


One of the most modern and complete approved 
facilities in the rocket and missile industry. 
Calumet & Hecla’s Flexonics Cleaning Facility 
has been uniquely designed to clean, inspect, 
and package large and bulky parts-eonvofuted 
parts that are inherently difficult to handle and 
clean. Detergent, solvent, and rinse tanks, spray- 
ing wells, drying ovens, and materials handling 
equipment are all planned to handle compo- 
nents of diversified sizes and shapes. 

The coupon below is a convenient way for 
you to request information on the specific capa- 
bilities of this advanced facility-for your own 
products, such as pipe, valves, fittings, delicate 
instruments— or for your metal hose and flexible 
ducting needs. Your letter, wire, or phone call 
will receive prompt attention. 



Calumef-5 Hecla.lnc. 


FLEXONICS DIVISION 

232 EAST DEVON AVENUE, BARTLETT, ILLINOIS 
In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


FLEXIBLE METAL HOSE 
EXPANSION JOINTS 
BELLOWS 

SPECIAL TUBULAR ASSEMBLIES 


r— CLIP COUPON TO YOUR LETTERHEAD 

Calumets Hecla, Inc. 

232 E. Devon Ave., Bartlett, III. 

Please send mo full information about 
the availabilily of your cryogenic cleaning 
facility for contract work. 


the electron collector bombard and 
ionize molecules of the gas from the 
system. The positive ions are attached 
to the negative ion collector producing 
a direct current in an external circuit. 
This current is directly proportional to 
the grid circuit. Ratio signal is ampli- 
fied and used to drive indicating, switcli- 
if % and recording devices. 

Gage uses 7 v.a.c. or d.c. filament 
voltage: 2.-1 amp. filament current; — 30 
v. for the ion collector; and + 1 50 v. 
for the electron collector. 

Wcstinghouse Electronic Tube Div., 
P. O. Box 284, Elmira, N. Y. 

Lightweight Hangar Door 

Raynor Ravlon hangar door is made 
of translucent glass fiber panels mounted 
in 1 1 in. aluminum framing. Doors 
weigh approximately one quarter as 
much as doors made of other materials, 
the manufacturer says. 



Transluccncy solves the problem of 
interior lighting during^ daylight hours 
and lightweight facilities handling, the 
manufacturer says. All tracks, hinges, 
brackets etc. are galvanized steel. Rol- 
lers are ball bearing and automatic lock- 
ing is used. 

Raynor Mfg. Co., Dixon, 111. 

Ultrasonic Cleaning System 

Bench-type solid state ultrasonic sys- 
tem for small parts and components 
cleaning has 300 w. average and 600 w. 
peak dual frequency transistorized gen- 



System (model DS-310A) has switch 
control for 25 kc. and 45 kc. operation. 
A three gallon, transduccrizcd stainless 
steel tank is part of the system. System 
occupies less than i cu. ft. of space, the 
manufacturer says. 

Delta Sonics, 12918 Cerise Ave., 
Hawthorne, Calif. 
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An invitation to read Newsweek 
for the next 37 weeks $ / OQ'7 
for only / , ' 


for the next 37 zveeks 
over how only Newsweek 
■eports the important 
news and reveals its 
significance for you 



HERE ARE THE KINDS OF VITAL QUESTIONS 
NEWSWEEK ANSWERS . . . 

• How will ihc Common Market affect U.S. business? 

• Trouble ahead for the Alliance for Progress? 

• Docs a tax cut boost consumer spending? 

• Are fat-free diets dangerous? 

• Can the U.N.'s Afro-Asian bloc avert a split? 

• How is Man polluting his environment? 

• More stations on TV's educational network? 

• Will Red China have the Bomb in '63? 

• How much do farm subsidies cost you? 

• Our remaining wilderness: parks or profits? 

• What are the economic-implications of space travel? 

• More Arab rivalry in the Middle East? 

• Big cars, compact cars: Which are the best buys? 

Walter Lippmonn, dean of Washington correspondents 
and winner of two Pulitzer Prizes for national and inter- 
national reporting, is now writing a bi-weekly column for 


E very week, discover how only 
NEWSWEEK rcporis the i'm- 
portnnt news— probes the big ques- 
tions which have the greatest mean- 
ing for you and your family. 

Will inflation ''cat away" your 
life’s savings in a few years? Does 
Khrushchev have more Berlin-type 
crises planned for the U. S.? How 
will the President's plans for wide- 
ranging social changes tiffed you? 

The answers NEWSWEEK pro- 
vides every week to the critical 
questions in the news arc the result 
of responsible, slraight-from-the- 
shouldcr reporting of the facts in 
the news and their significance for 
you every day. That's why when 


you read NEWSWEEK every week 

wonder "what's next?".. .you know! 

Take advantage of NEWS- 
WEEK's special introductory offer 
—37 weeks for only S2.97. about 
8y a copy. These same issues would 
cost $4.98 (about 1 3c a copy) on 
our regular subscription; S9.25 
(25C a copy) at your newsstand. 
Read just three issues: you must be 
satisfied with NEWSWEEK's cov- 
erage of the news and how it relates 
to you. or receive a full refund on 
the unfulfilled portion of your sub- 
scription. Send no money now un- 
less you wish. Mail the coupon— 


NEWSWEEK' 


28 


NEWS DEPARTMENTS COVER.. 


D FINANCE. SCIENCE. Tl 


MOVIES, THEATER, TV-RADIO pi 


|" NEWSWEEK Dept.554, 117 E. Third St., Dayton 2. Ohiol 

Send me 37 weeks of NEWSWEEK for only $2.97— I 
with a guarantee of full satisfaction or a prompt refund I 
on any unfulfilled part of my subscription after 3 issues. | 
□ Bill me later □ Payment enclosed I 


37 WEEKS OF NEWSWEEK 
Newsstand Cosl-$9.25 
- 25c A Copy 
Regular Subscription- 
$4. 98- about 13c A Copy 
Cost to You— 52.97— 
about 8c A Copy 


1or$5.94.Samerefumlguarantee ■ 


117 




SAFETY 

Turkish Ministry of Communications Accident Investigation Report: 


Attitude Indicator Blamed in Comet Crash 


investigation team report on the accident 
to the British European Airways Comet 4B 
aircraft O-ARJM at Escuboga Airport, 
Ankara, Turkey, on Dec. 21, 1961. 

Following is the report of the Turkish 
Accident Investigation Team established by 
the order of the Ministry of Communica- 
tions of the Turkish Republic SI ID: 1.5-36/ 
HTK/1779 dated Dec. 22. 1961. lire 
investigation was conducted at the accident 
location at Esenboga Airport. In prepar- 
ing this report the Turkish Accident In- 
vestigation Team has taken into considera- 
tion I he reports prepared by the Accidents 
Investigation Blanch of the Ministry of 
A nation. England and submitted through 
the British Embassy, Ankara, letter 1707/59 
dated |une 6. 1962. 

Under the terms of Annex 13 to the Con- 
vention on International Civil Aviation, the 
Chief Inspector of Accidents in the United 
Kingdom sent Mr. 11. K. Gordon-Burgc. a 
senior inspector, to act as the U.K. ac- 
credited representative. The latter arrived 
in Ankara on Dec. 22, accompanied by 
Mr. J. H. Lett, a senior investigating of- 
ficer of the Accidents Investigation Branch, 
and a number of representatives from Brit- 
ish European Airways Corporation and the 
de Havilland Aircraft Company. Mr. B. A. 
Morris, a senior investigating officer, joined 
the investigating team later. 

Responsibility for examination of the 
wreckage was delegated by the commission 
to the United Kingdom. 'Hie wreckage 
was examined at the accident site and those 


parts which were required for strip or 
laboratory examination were flown to Lon- 
don, then taken to the Royal Aircraft Es- 
tablishment, Farnborough. 

Aircraft Registration Marking: G-ARJM. 

Aircraft type and maker's serial number: 
Comet DI1.1I16, Series -IB No. 6456. 

Certificate of Registration Number: 
R.7 14 3/1— issued on Feb. 13, 1961. 

Certificate of Airworthiness number: 
A.7143 issued on July 5, 1961. Valid until 
June 21. 1962. 

Date of construction of airframe: 1961. 

Name and address of registered owner: 
British European Airways Corporation. 
Bealine House. Ruislip, Middlesex, Eng- 
land. 

Gross weights: maximum permitted by 
C. of A.: -1,650 kgs. regulated takeoff 
weight: 54.350 kgs. at time of take-off: 53, 
465 kgs. 

Loading: the position of the center of 
gravity obtained from the Load and Bal- 
ance Sheet was within the limits specified 
in the Flight Manual. 

Crew: Captain Kenneth Jeffrey Ruddlcs- 
din. First Officer Colin Mcrvvn Bell, First 
Officer Frank McTavish. Steward I-ambros 
Tsavcllas. Steward Yiannikis Koumhis. 
Stewardess Dina Kvriakidou. Stewardess 
Paula Papapliilipou. 

The three operating crew' were cmplovcd 
by BEA: the four cabin staff were cmplovcd 
In- Cyprus Airways. 

Date and place of accident: At 2143 firs. 
CMT on Dec. 21, 1961 at a distance 


of 1,600 meters and on a bearing of 214 
deg. Irue from Esenboga Tower. 

Damage and casualties: Aircraft: Almost 
completely destroyed by impact and fire. 
Crew : All 7 killed. Passengers: 20 killed, 
6 seriously injured, 1 injured. 

Investigation: Comet 4B G-ARJM was 
built by the de Havilland Aircraft Co. Ltd. 
at Chester in June. 1961. It was surveyed 
by the Air Registration Board and issued 
with a Certificate of Airworthiness on June 
22. 1961. It was put into service by British 
European Airways on June 26, 1961. Ac- 
cording to the records the aircraft had been 
maintained in accordance with the provisions 
of the authorized Maintenance Schedule 
and there svas a valid Certificate of Mainte- 
nance, issued on Dec. 4, 1961 follow- 
ing a Check I inspection. Before the take- 
off on its last flight the aircraft had com- 
pleted a total of 9SI living hours including 
109 hr. since the issue of the current Cer- 
tificate of Maintenance. 

There was no record of any defect or 
repair during the recent operation of the 
aircraft which could be considered to have 
any bearing on the accident. 

External examination of all flying control 
surfaces revealed no evidence of any dam- 
age or abnormality. The flying control in- 
put circuits were traced through and no 
evidence of any pre-crash defect or failure 
was apparent. The servodyne units for 
power operation of the controls were re- 
moved for examination and the elevator 
units rig-checked. They were found to op- 



High-Altitude Escape Capsule 
Tested on Edwards Rocket Sled 



Prototype aircraft escape capsule developed by Lockliecd-California 
Co. for use at speeds above 2,300-mph. and at altitudes in excess 
of 100.000 ft. is shown during tests at Edwards AFB. Unmanned 
but fully instrumented capsule separates from rocket-powered sled, 
left. Finned, 2.400-lb. capsule is shown in free flight, then as it 
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.late correctly and normally. No evidence 
of defect or malfunction was found in the 
flying control output circuits between the 
servodyne units and their respective con- 
trol surfaces. The hydraulic system change- 
over circuits were set fo the normal primary 
system. The elevator trim was in a nor- 
mal position. i.c. II divisions nose up, 
and the elevator gear change was in the 
coarse position. No evidence of any defect 
was found in the elevator Q-feel system, 
spring strut or autopilot servo motor. 

There was no evidence to suggest that 
either of the pilots' seats had slipped during 
the take-off and there was no indication that 
there had been any fouling of the control 
columns for instrument panels having 
broken loose or from auv other source. 

revealed no evidence of damage attributable 
to shifting cargo: the front holds had been 
completely destroyed by fire. 

The Haps were set at 20 deg., i.c. take-off 
position, the disc brakes were retracted and 
the landing gear was locked down. 

No evidence was found of any electrical 
failure or emergency. 'Ilic bus bar change- 
over switch was in the normal position and 
the condition of the main im’crtcrs showed 
that they were running at impact. The 

Captain's director horizon: When the 
director horizon was examined at the 
R.A.E.. Famborongh. it was found that the 
pitch pointer spider was being obstructed 
by the upper left dial mask screw, which 
had unscrewed sufficiently for its head to be 
in the plane of movement of the "spider." 
To attain this position, the screw had to be 
three and a half turns from the fully tight- 
ened condition. The loosened screw and its 
spring washer were removed requiring a 
further four and a half turns. Examination 
of the screw head, the washer and the sur- 
face around the screw hole in the dial mask 
flange showed that the screw had not been 


tightened down fully during the assembly of 
the instrument. The appropriate mating 
surface contained none of the metallic scor- 
ing to be seen on a fully tightened assembly. 
Local disturbance of the paint of the flange 
suggested that the assembly was tightened to 
within about half a turn from the fully 
tightened state. 

Further examination of the instrument 
disclosed a pattern of rubbing marks on the 
right-hand end plate of the pitch pointer 
moving coil movement and those marks had 
been caused by tile upper rail of the 
"spider” which had been brought into con- 
tact with the end plate by a localizer dis- 
tortion introduced during assembly of the 
instrument. The nature of the rubbing 
marks, which formed three distinct groups, 
indicated that the screw was not always 
forming an obstruction and the marks could 
be interpreted as illustrating three phases in 
the unscrewing action of the screw: 

• The lightest marks were made before the 
screw had loosened sufficiently to interfere 
with the "spider" at all. 

• The intermediate marks were made when 
the interference between the screw head and 
the "spider" was small enough to allow the 
“spider" to ride over the screw and reach its 
full-scale deflection. 

• The heaviest marks were made by the 
"spider" movements after the screw had 
become an obstruction. 

Checks have shown that complete ob- 

would have first occurred when the screw 
was one full turn from the condition as 
found. At this time the "spider" had to be 
below the screw position and since the 
"spider." and hence the pitch pointer, gives 
a direct indication of aircraft pitch attitude, 
then the aircraft had to be below "i deg. 
of pitch (the aircraft angle equivalent to the 
obstructed position of flic pitch pointer). 

'I lie instrument had been installed in the 
aircraft during construction of the latter and 


there had been no reports of any malfunc- 
tioning of it since Oct. 12. 1961 when 
the left vertical gyro was changed. 

The inspection records showed that this 
instrument had been inspected at all the 
requisite stages of manufacture. In the in- 
spection procedure laid down by the manu- 
facturers there is a specific item “Check that 
MAIN MASK fixing screws are secure". 

Engines and accessories: Four Rolls-Royce 
Avon 525 B. Life: 2.200 hr. 

No. 1 Serial No. 36146 Running time 
— 99S hr. 

No. 2 Serial No. 36031 Running time 
—693 hr. 

No. 3 Serial No. 36144 Running time 


Running time 


According to the records the engines had 
been maintained m accordance with the 
provisions of the authorized Maintenance 
Schedules and the Certificate of Mainte- 
nance issued on Dee. 4. 1961 follow- 
ing a Check 1 inspection was valid in re- 
spect of the engines. There was no record 
of any recent defect or repair which could 
be considered to have had any bearing on 
the accident. 

Examination of the power units showed 
that they were operating at a low power 
output at the moment of impact. Both 
thrust reverser units were found in the for- 
ward thrust position. The damaged condi- 
tion of the compressors was consistent with 
low rpm.. as were the positions of the inlet 
guide \anes and bleed valves. There was no 
indication of pre-crash mechanical failure. 

Both crash impact levers had been oper- 
ated. shutting off high pressure fuel at first 
impact. The fuel cock selections were nor- 
mal. i.c. all isolation cocks open, low pres- 
sure cocks open, common feed cocks closed, 
and crossfccd cock closed. 'Ihc booster 
pump switches on the main fuel control 
panel were found selected as follows: 




V 


releases a five-foot-diaincter drogue parachute. In last pictnrc. a 
72-ft. chute slows the capsule to 19 mph. for landing. Craft 
reached a speed of 250 mph. in this test; later it wall be tested 
at 1,000 mph. In actual escape operation, the air-tight capsulc 
conld land on water and lloat providing life-support for the occu- 



pant until he was rescued. Lockheed has built five of the capsules, 
which in actual operation would be the entire nose and cockpit of 
the aircraft. The heavy line visible across the photos on p. 118 
and across the above right photo is a communication cable along 
the two-mile test sled track. 
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SPOTTED... 

RELAYED... 

MONITORED 

NOW 





/•* 


FA I Ft CM I LD STFtATOS 

ELECTRONIC SYSTEMS DIVISION 



ENGINEERS i 
SCIENTISTS 

in the fields of 


space vehicle 
power and propulsion 






AC, DC AND G.l 


. . . Collins, are synonomous with accuracy, control, guidance and proven ability 
to perform. G. L. Collins has a diversified line of AC transducers and DC transducers, associated 
controls and systems for aerospace and industrial applications. 
Preparing for the future, the G. L. Collins Corporation has recently opened their new 
25,000 square foot facility. Featuring a "clean-room," concrete security vault 
and an underground utility trench. 
G. L. Collins Corporation's nucleus of mature engineers and a forward-thinking management team 
provide the exacting qualifications necessary for producing accurate, high 
performing elements in guidance and control functions. 
Programs: Minuteman, Atlas, Polaris, Nike-Zeus, Saturn. Dynasoar, Typhon, 
Gemini, RS-70, A3J. X-15, F8U, Hound Dog and many others. Write for brochure describing 
capabilities, call or write our engineering sales office. 



2820 Hullett Street, Long Beach 5, California 
(213) NEvada 6-8141 • (213) MEtcalf 0-3121 • 



These positions offer both challenge and reward 
to men interested in analytical research studies 
on helicopters and other V STOL aircraft. Work 
will be extremely varied and will include prelimi- 
nary evaluations of novel configurations, as well as 
objective long-range studies on the design and 
operation of all types of V/STOL aircraft. 
Corporate-sponsored and with strong management 
backing, this program offers both personal security 
and advancement opportunities to outstanding 
men with M.S. degrees or directly applicable 
experience. 

Facilities include one of the nation’s largest in- 
dustrial computational laboratories. Educational 
opportunities under a corporation-supported pro- 
gram are available. Publication of technical papers 
is encouraged. 

Write today to Mr. E. F. Ciriack . . . 


Research laboratories- 
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tailplanc was not swept as the engineer, 
after inspecting it, decided that the snow 
falling on it was melting upon contact. The 
elevators were swept as a precaution against 
water running into the hinges and perhaps 
freezing there. Temperature at the time was 
OC and the snow was reported to be melt- 
ing on the apron, taxiways and runway. 

The radio-telephony tape recording shows 
that the aircraft taxied out along the short 
taxiway, then back tracked up the runway 
to its take-off position on Runway 21 at the 
intersection with the longer taxiway. The 
surface wind was given as calm and the 
visibility as 2 km. The runway length avail- 
able from this position was 9,027 ft., takeoff 
weight was 52,465 kgs., that is, 18.1S5 kgs. 
below maximum permissible weight, or 
1.085 kgs. below the regulated takeoff 
weight. At the time of both taxiing out 
and take-off there was a light covering of 
snow on the upper surfaces of the wings. 

The take-off run as to distance and time 
was quite normal, as also were rotation and 
unstick. The first abnormality occurred a 
second or two after unstick when the air- 
craft rapidly assumed an excessively steep 
climbing angle— one witness put the angle 
achieved as about twice the normal, another 
as 45 to 50 deg. 

There was also evidence from witnesses 
of a wing drop and of variations in the en- 
gine noise during this climb. The aircraft 
stalled with the left wing down at a height 
of about 450 ft., then sank to the ground 
in a relatively flat attitude. 

After the accident a runway inspection 
was made. The surface had 0.5 cm. of snow 
on it whilst snow banks at runway edges 
were 20-25 cm, deep. There were no wheel 

and nothing abnormal was seen or found. 

Fuel system: The evidence obtained after 
the accident showed that: 

• Before starting engines at Ankara, the 


No. 5 (port) tank contained 590 gal. and the 
No. 3 (starboard) tank contained 585 gal. 

• None of the booster pumps for cither of 
the No. 4 tanks was switched ON. 

Calculations made by the de Havilland 
Aircraft Co. suggested that in these con- 
ditions and at a fuselage angle well in excess 
of the normal, the pumps in the No. 3 tanks 
could have been uncovered and the fuel 
flow to Nos. 1 and 4 engines could con- 
sequently have been interrupted, so causing 
a power loss in those engines. 

The switching on of two booster pumps 
in each No. 4 tank has to lie done imme- 
diately before take-off. 

The drill cards were not adequate to en- 
sure that this was done. 

Analysis: The position of the impact 
point in relation to the unstick point, the 
fact that the aircraft did not begin to assume 
an abnormally nosc-up attitude until a 
second or two after unstick, and the fact 
that the landing gear was not selected up, 
together give a strong indication that some- 
thing unusual occurred immediately after 
unstick. From unstick the aircraft assumed 
an increasingly steep angle which reached 
about 45 deg., that is about twice the 
normal, before it stalled. The exact sequence 
of events and the actions of the crew during 
the brief flight cannot be established. The 
only fault in the aircraft and its equipment 
that could account for the abnormally steep 
climb was the obstruction of the pitch 
pointer in the captain’s director horizon. 
It is believed probable that the captain 
looked at this instrument for attitude in- 
formation immediately after unstick and 
seeing the pitch pointer only about half way 
to the nonnal nose-up position on the pitch 
scale, applied more up elevator. Although 
this would have at once steepened his climb, 
there would have been no indication of it 



Firsf C-141 Transport Fuselage Section Completed 

Forward fuselage section of the USAF/Lockheed-Georgia C-141 StarLifter turbojet trans- 
port is lifted from the production jig at Marietta, Ga. Section was in production five 
months. It is 38 ft. 3 in. long. Total aircraft length will be 143 ft. First prototype is 
scheduled to fly later this year. 


ASW 

EFFECTIVENESS 


A new avionics system now under 
development at Hughes is designed 
to increase the U.S. Navy's airborne 
ASW effectiveness through data 
processing, central computation, 
sensorintegrationand moreaccurate 

Urgent and immediate require- 
ments exist on this program for Sen- 
ior Engineers and Physicists with 
applicable backgrounds to assist 
ASW Laboratory Project Managers 
at the System level. 

BS or advanced degree from an 
accredited university and U.S. Citi- 
zenship are required. Interest, train- 
ing and experience should include: 
( 1 ) an extensive background in analy- 
sis and evaluation of airborne ASW 
weapon systems, and/or (2) several 
years of technical experience in the 
analysis and generation of digital 
computer programming and software. 
For immediate consideration, 

MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 30, California 




HUGHES; 
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THIS IS TITAN 


United Technology Center is now at work on development of the first or solid 
booster stage for the Air Force Titan III. UTC's huge segmented solid propellant 
rocket motors, each 120 inches in diameter and producing more than a million pounds of thrust, will blast the Standardized 
Space Launch Vehicle from its launch pad. Titan III, with all stages assembled, will stand more than 100 feet tall on the 
pad, and will be utilized to put multi-ton payloads into orbit. These payloads will include the X-20 Dyna-Soar. 

TUIC I C 1 1 T p United Technology Center has important positions available now for scientists and engineers 
I n I O I O Ulw with experience in rocket propulsion and related technologies. This young and dynamic 
division of United Aircraft is one of America’s fastest-growing aerospace organizations. In UTC’s unique professional 
atmosphere, you’ll find broad opportunities for advancement. You will work with men preeminent in rocket propulsion. 
Enjoy the many technical facilities of UTC’s Research and Engineering Center and sprawling test site. That’s not all. Here 
are a few of the other rocket motor projects ... in addition to Titan III . . . now underway to challenge your imagination 
and scientific skills. 

UPPER-STAGE LIQUID MOTORS • HYBRID MOTORS • FILAMENT-WOUND MOTOR CASINGS • ABLATION- 
COOLED THRUST CHAMBERS -VARIABLE-THRUST CONTROL SYSTEMS-THRUST VECTOR CONTROL SYSTEMS 

If you have experience in such areas as weapons systems project planning, chemical process operations, testing of 
liquid and solid propellant motors, design of test instrumentation and reliability analysis, there's a good chance you’ll 
find the ideal position at UTC. Drop a line or send your resume today. s i 

Contact Jay W. Waste, Department 27 A, P. 0. Box 358, Sunnyvale, California division of united IjScraft corporation 

United Technology Center 
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SPACE SYSTEMS 
STUDIES 






PROBLEMATICAL RECREATIONS 154 



Noel Wentworth-Longmore, the famous Oxford rower, was row- 
ing upstream one Sunday when his favorite rowing cap fell in 
the water. So absorbed was he in one of Housman's poems that 
it was ten minutes before he discovered his cap missing. He turned 
around and recovered the cap one mile downstream from where 
he initially lost it. Assuming constant speed, and no allowance 
for turn around, how fast was the river flowing? — Contributed 

Advance your career in inertial systems by investigating current 
opportunities at our Guidance and Control Systems Division. We’re 
looking for engineers to contribute to the development of our 
advanced pure inertial navigators and our astro-inertial-doppler 
and inertial-doppler systems. If you know your way around in 
inertial guidance and/ or airborne digital computers and associated 
electronic equipment, write to Mr. J. T. Lacy. Your resume will 
bring immediate action. 


ANSWER TO LAST WEEK’S PROBLEM: N = (9 + 2) 4! 5! = (11) 
(24) (120) =31,680. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Guidance & Control Systems Division 
Woodland Hills, California 


SPECIFIED 

I FOR RELIABILITY 


In the conquest of space high 
speed test stands have been 
equipped with S-N speed 



Engineering 
to meet 
your needs 

( All Product Support) 
m You, as a Projector Program Manager, know 
that Engineering may be required anytimedur- 
ing design, installation and check-out of an 
equipment program. For these phases-and 
tor field support-Lear Siegler Service otters 
truly professional engineering assistance. 
LSSI personnel are now assigned-on a world- 
wide basis— to all DOD agencies and major 
airtrame manulacturers. Assignments include 
all phases ol design, installation, field support 
and training. Capabilities include: communi- 
cations, electronic, electro-mechanical and 
gyro-stabilized equipments. 

For the Project or Program Manager-in in- 
dustry or Government - requiring services to 
coordinate any phase of a system or product 
program, consult LSSI specialists. For details, 
write: Director of Marketing, 

LEAR SIEGLER 
SERVICE, INC. 

21 Ottawa Ave., N.W., Grand Rapids 2, Mich. 


WHO'S WHERE 


(Continued from page 23) 

Honors and Elections 

Dr. Charles F. Gcll, manager of Life Sci- 
ences for Chance Vought Astronautics Divi- 
sion of Ling-Tcmco-Vought, has been ap- 
pointed to the Department of Defenses 
newly established Advisory Panel on Medical 


William F. Gercty, purchasing manager. 
Hamilton Standard Division of United Air- 
craft Corp., Windsor Locks. Conn., and 
Richard P. Spriglc, factory manager. 

'* ° — manager of service engi- 

for the central and mid- 
f General Electric Co.'s 
Defense Programs Operation, with head- 
quarters in Dayton, Ohio. 

Peter G. Fielding, research director-aero- 


i Charles E. Lathcy, research director- 

Gcncral Dynamics/ Astronautics, San Di- 
ego, Calif., has announced the following 
appointments: J. H. )ohnson, director. Man- 
agement Systems; J. M. Hanley, assistant to 
the vice president-administration; R. H. 
Quinn, manager, Material Cost and Admin- 
istration. 

Dr. Thomas B. Weber, manager, Bioas- 
tronautics, Space Engineering Group of 
Beckman Instruments. Inc.. Fullerton. Calif. 

Charles F. Watts, head of the newly es- 
tablished St. Louis. Mo., office for Cessna 
Aircraft Co.’s Military Aircraft Division. 

London E. Flcner, director of manufac- 
turing, Tracerlab, a division of Laboratory 
For Electronics. Inc., Waltham, Mass., anil 
James F. McGuire, manager, government 
contracts marketing. 

Lockheed Missiles & Space Co., Palo 
Alto. Calif., has named the following as 
senior members of the Mechanical and 
Mathematical Sciences Research Laboratorv: 
Dr. Robert ). Dickson. Dr. William E. 
jahsman. Dr. James H. Klumpp and Her- 
man F. Michiclscn. 

Wilson P. Boothroyd, associate director 
of Equipment Laboratories for Sylvania 
Electronic Systems, a division of Sylvania 
Electric Products, Inc,, Buffalo, N. Y. 

William C. McLoughlin, manager of ad- 
vance projects, Marshall Laboratories, a sub- 
sidiary- of Marshall Industries, Torrance. 

Col. James B. Bryant, chief. Communi- 
cations Satellite Project's Field Office, De- 
fense Communications Agency, Fort Mon- 
mouth, N.J. 

Virgil S. Thurlow, senior scientist. Sys- 
tems Programming Corp., Inglewood, Calif. 

Dr. 1'. I'.. Brooks, manager of the newly 
formed Research and Development Depart- 
ment of Temco Electronics Division of Ling- 
Temco-Vought, Inc., Garland, Tex. 

Richard H. Foy. director of systems engi- 
neering and integration for Lear Siegler, 
Inc.'s Space Systems Center, Santa Monica. 

Thomas Thomason, special projects man- 
ager, Svstron Engineering Department of 
Systron-Donner Corp., Concord, Calif. 
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Said Michael Faraday: "The amounts of different substances deposited or dissolved by the 
same quantity of electricity, are proportional to their chemical equivalent weights." 

Increasing requirements for pure, very thin films— especially those of ferro-magnetic elements and alloys— have become 
critical. To break this bottleneck, one production method under investigation is a chemical process from an aqueous solution 
—using metallic salts and a reducing agent. 

Scientists at Lockheed Missiles & Space Company have conducted some highly successful experiments, in which extremely 
pure and thin ferro-magnetic film was deposited on such material as glass and plastics. 

Thin film deposition is but one of many phenomena now being investigated at Lockheed Missiles A Space Company in 
Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula. Engineers and scientists of outstanding talent 
and ability naturally gravitate to Lockheed. For here they can pursue their special fields of interest in an ideal environment. 

A leader in the aerospace field, Lockheed is Systems Manager for such programs as the discoverer, midas, and other 
satellites, and the polaris fbm. Why not investigate future possibilities at Lockheed? Write Research and Development 
Staff, Dept. M-28B, 599 Mathilda Avenue, Sunnyvale, California. An Equal Opportunity Employer. 


LOCKHEED MISSILES & SPACE COMPANY 

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the discoverer and midas 
programs. Other current programs include saint, advent and such nasa projects as ogo, oao, echo, and nimbus. 


IYS, SANTA CF 





SYSTEMS ENGINEERS AND SCIENTISTS 



YOU ARE INVITED TO JOIN A SMALL GROUP OF 
SYSTEMS MEN WHO STAFF AN ORGANIZATION 
DEVOTED EXCLUSIVELY TO 
SATELLITE COMMUNICATIONS 



III! t 



. . . challenge 


with a future . . . 


The CHRYSLER Corporation SPACE Division 
was born of experience over a decade in the 
research, design, development, fabrication, as- 
sembly. test, and launch support of large liquid- 
propelled missile systems and space boosters. 

The CHRYSLER Corporation SPACE Division, 
as a prime contractor in the SATURN S-l, C-1 
Space Program, has responsibilities which include 
a broad spectrum of engineering technology. To 
these have been added tasks in ADVANCE EN- 
GINEERING and PRODUCT IMPROVEMENT. 

The scope of this undertaking offers excep- 
tional opportunities for ENGINEERS and SCIEN- 


sive assignments 
:ouraged. 


Consider these added values of a career with 
CHRYSLER Corporation SPACE Division: 

• Association with top technical minds. 

• Excellent career advancement potential. 

• University facilities for advanced study. 

• Pleasant living in 3 choice Southern locations. 

If you have engineering experience in re- 
search. preliminary design, test or development 
in the areas of AERO and ASTRONAUTICS, 
ELECTRONICS. SYSTEMS. LIQUID PROPULSION. 
STRUCTURES, or ANALOG and DIGITAL 
COMPUTATION, send your resume in confi- 
dence to Personnel Department. P.O. Box 26018, 
New Orleans 26. La. 


CHRYSLER CORPORATION SPACE DIVISION 

CAPE CANAVERAL, FLA. HUNTSVILLE, ALA. NEW ORLEANS, LA. 

An Equal Opportunity Employer 
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PROGRESS IN 
POWER FOR 
MISSILE 
AND SPACE 
SYSTEMS 
IS BEING 
MADE BY THE 
AF ROCKET 
PROPULSION 
LABORATORY 
Edwards AFB, Calif. 


The Edwards AFB Rocket Site, on the northern tip of 
California’s Mojave Desert, is emerging as the focal 
point for a major portion of this nation’s rocket pro- 
pulsion applied research effort: with the accent on pro- 
pulsion program management and in-house research, 
the Research and Technology Division's Air Force 
Rocket Propulsion Laboratory is conducting programs 
aimed at supplying the USAF with superior missile 
and space propulsion systems in a timely manner. The 
Propulsion Laboratory, a unit of the AIR FORCE 
SYSTEMS COMMAND, is providing detailed direc- 
tion in propulsion research for missiles and military 
space systems. 

Graduate scientists and engineers are needed to man- 
age the several hundred simultaneous rocket research 
and development programs being conducted by the 
Laboratory and to participate in the many in-house 
research efforts that are currently pacing the rocket 
propulsion industry. The Rocket Propulsion Labora- 


For further information about 
Civil Service career opportunities, 
write or visit the: 


tory offers a challenging career in the fields of liquid 
and solid propellant rocket research, nuclear rocket re- 
search, propellant chemistry, component and ground 
support equipment development, analysis, instrumenta- 
tion testing and evaluation. Wide latitudes of independ- 
ent operations are offered to qualified and talented per- 
sonnel. The personnel policies provide for: maximum 
possible freedom of expression and exchange of ideas — 
honorary, academic, and cash awards for individual ac- 
complishments — opportunity for advanced study, plus 
all the excellent benefits of career Civil Service. 

REQUIREMENTS EXIST FOR: 

NUCLEAR PHYSICISTS 
AEROSPACE ENGINEERS 
MECHANICAL ENGINEERS 
INSTRUMENTATION ENGINEERS 
CHEMICAL ENGINEERS 

CHEMISTS AND METALLURGISTS 


Civilian Personnel Office 

Attn.: FTPCR-1 
Air Force Flight Test Center 
Edwards Air Force Base, California 
An Equal Opportunity Employer 
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CHANGE 

ARTIST 


The "actor” is the Boeing- Vertol 107. It can star in a minesweeping role and in just 60 
minutes it will be ready to bow onstage in an ASW part. The unique “mission module” 
concept makes the versatile Boeing- Vertol 107 a true quick change artist. Its rear loading 
ramp and unobstructed cargo area permit a variety of modules or equipment to be quickly 
and easily installed, thereby enabling it to perform specialized missions for any and all 
military services. The 107 is typical of how creative engineering and imagination combine 
at the Vertol Division of Boeing to result in major advances in vertical flight technology. 
If you seek the opportunity to employ your professional skills on interesting and complex 
programs, you are invited to investigate these current openings : 

PRELIMINARY DESIGN, RESEARCH AND DEVELOPMENT 

A number of fine openings are available to tion studies, rotor or propeller design. Appli- 

individuals possessing from 5-10 years’ cants for these positions should have the 

experience in such areas as: advanced maturity and competence to undertake group 
VTOL/STOL studies, preliminary configura- leadership. 

Positions are also available to engineers with previous experience in: 

■ THEORETICAL HELICOPTER ■THEORETICAL VTOL/STOL STUDIES 

AERODYNAMICS ■ ELECTRICAL/ELECTRONIC DESIGN 

■ APPLIED HELICOPTER AERODYNAMICS ■ STRUCTURAL TEST 

■ BLADE PERFORMANCE STUDIES ■ FLIGHT TEST OPERATIONS 

■ WIND TUNNEL TESTING ■ STRESS ANALYSIS 

Working in forward technological areas is only one of the benefits you’ll gain by joining Vertol 
Division of Boeing. In friendly suburban Philadelphia housing is plentiful and reasonable, the school 
system is among the nation’s finest, and Philadelphia with its many cultural and recreational offer- 
ings is a quick twenty minutes away. The Boeing Company’s unusually generous graduate study 
plan will enable you to pursue your professional education at any one of eight near-by institutions 
of higher learning. 

Get the complete details about a professional position at the Vertol Division by addressing your in- 
quiry to: Frank J.Skahill, Professional Employment Department, Box No. AW 121 .An Equal Opportunity Employer. 


VERTOL AWTS/At' 
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LETTERS 


Saucer Shape 

l! is interesting to note that the (land- 
able; lenticular re-entry vehicle designed 
In Fairchild Stratos (AW Dec. 5, p. "7) 
for possible extra-terrestrial landings bears 
a striking resemblance to the "flying saucers'* 
which have been reported from all points 
of the earth for the past 15 years or more. 
In view of the fact that hundreds of UFO 
observations have been made by pilots. 

and other competent and trained observers, 
isn’t it about time that a more realistic ex- 
amination was made both of these sight- 
ings and of the statistical flummery bv which 
the USAF has clouded the issue? ' 
Georcf. W. Earley 
President 

Connecticut Affiliate 
National Investigations Committee 
on Aerial Phenomena 
Bloomfield, Conn. 


Accident Ethics 

As a subscriber to Aviation Week, I 
have followed and generally admired the 
challenge and message of your editorials. Be 
cause of the general interest shown in your 
editorials I would like to ofi 


Although I work for 'Flic Boeing Co., I 
not associated with the Transport Divi- 
n production of 707 airplanes; however, 
position docs call for frequent airline 
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, made the fifth 707 c 
undetermined. 

They added that the military used the 
same type of aircraft (meaning the KC-135) 
and that “the President still chooses to fly 
in his own 707." This apparent sensational- 
ism, Mr. Hotz, must be disconcerting to the 
average airline passenger and, as we both 
know, it is extremely divorced from the facts. 
The safety and reliability record of the KC- 
135 is very well known and recognized and 
the airline safety or flight problems with the 
707 and DC-8' do not justify the flagrant 
publicity from the wire services. The exact- 
ing accident investigations conducted by the 
CAB have not resulted in any unconfirmed 
reasons for accidents that I know of with the 
possible exception of the American Airlines 
disaster at Idlcwild. 

y obvious suggestion is that yon con- 


F. J. Smith 
Medina. Wash 


One of the features which I consider must 
reading is your publication of the CAB 
Accident Investigation Reports, 1 think 
they are of value to the whole industry not 
only for their content but also for the fine 



way in which the reports are written. 

1 regret that no follow-up is reported on 
preventative measures by the airlines in- 
volved. the manufacturers or the untrained 

Even after a lifetime ill the industry in 
which I have flown to most major cities, 1 
still do so only to keep my job if ail other 
alternatives fail my scheming. 

Consider, for example, your report of the 
Elcctra beginning on p. 77 of the Dec. 24 
issue. On p. 91; "The Board therefore 
concludes front the testimony that mainte- 
nance and inspection personnel showed an 
ignorance or disregard of published dircc- 

thc mechanics, foremen and inspectors did 
not study the overhaul manual, did not fol- 
low company directives and the inspection 
department had a feud going. One of the 
mechanics had a few hours on air condition- 
ing and the other had no instructions, yet 
they were assigned to do work that caused 
the crash. Subsequent trouble was just 
signed for, but nothing done to correct ap- 
parent detrimental faults, but the pilots 

Have any of these men been trained for 
their work, do they now read a bit, do the 
inspectors inspect, or were they all fired 
and a new untrained crew brought in? 

After these types of investigations, what 
is done to help us poor helpless passengers? 
1 think this is a more important aspect of 
getting one to fly than is documented evi- 
dence of lap time bv a hostess. Though I 
don't care to think' that the crew is not 
attending to the job. 

Even though this letter must be nameless 
if you publish it, I believe the field could 
be better covered than is now done by air- 
line advertisements. 

(Name withheld by request.; 

Van Nuys, Calif. 


Capacity Problem 

By letter to the editor (AW Nos. 26, 
p. 1 IS), Floyd Benjamin suggests the cure 
ror excess capacity to be more capacity. That 
this is in strange contrast to the actions of 
his employer (Seaboard World Airlines) in 


CAB’s staff members (sec 


CAB Bureau witnesses in the Foreign Air 
Carrier Investigation Docket 121)63; must 
be met, and my letter reiterated the 
anomaly of data lilmg for public use by all 
U. S. air earners while their torcign com- 

This position has been maintained by the 
pilots of Fan American through their Sys- 
tem Route Committee (formed in 195"; 
and by the pilots of Trans World Airlines 
through their Route Structures Committee 
(formed in 1959); a position we feel equi- 
table for all airlines serving the United 
States. Its importance has been emphasized 
by congressional committees as well as the 
Project Horizon Committee in 1961, and 
we can’t help but wonder when the newly 
formed Seaboard World pilot committee- 
will find experience changing their view- 

P0 Bc t n'°min IS d ■■ 1 f 1 

some points that bear examination, for they 
arc inaccurate if not misleading, and 1 
would like to comment upon them in their 
order of appearance. 

• There is no evidence to support the con- 
tention that the British arc "leaning the 
other way” in their attitude toward the 
Bermuda /Agreement, which is the essence 
of most current bilateral air agreements; 

• Nor is there validity in the claim re U. S. 
South America air traffic, for the consider- 
able number of non-IATA airlines and the 
inaccuracv or incompleteness of data filed 
with the INS renders all non-U. S. air car- 
rier data suspect; 

• It is difficult to adduce a reduction in the 
number of European gatewavs (on a uni- 
lateral basis) available to U S. flag air car- 
riers without considerable revision of the 
many bilateral air agreements presently in 
force and without a denunciation of the bi- 

• I introduced the subject of airport and 
airwavs user charges for Mr. Braneker's 
opinion (in light of the recent and sudden 
increases in certain European areas), sug- 
gesting that the time for international dis- 
cussion and agreement was before, not after 
controversy had arisen. 

Through the good offices of Aviation- 
Week in providing this forum for discus- 
sion of differences of opinion in flag air 
carriage (as well as other matters), the 
editors have done a useful and valuablc 
service. We voice our thanks and also our 
welcome to the pilots of Seaboard in their 
new endeavor, wishing them well in their 
efforts. 

Hopefully tlicv will contribute to the 

strive, for many problems still face the 
industry on a world-wide scale. 

Thank you for the efforts you have made 
in this difficult area. 

Curtis M. Olsen, Chairman 
System Route Committee” 

Pilots. Pan American 


"Directed and financed by the Pan Am 
pilots in effort to resolve the problems facing 
the industry' while encouraging growth and 
development of flag air carriage. 
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CONSIDER THE UNIQUE ADVANTAGES 
OF THE CLIFTON PRECISION 

VARIABLE RELUCTANCE 
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Acts as a geared-up resolver without the gears 
Gives extreme accuracy (20 sec. of arc max. deviation) 
Constructed without slip rings and brushes 


The Clifton Precision Multi-Pole Resolver is a reluctance type unit with all windings placed in the stator. 
Stepped-up ratios between a mechanical angle and an electrical output are obtained electrically wi thout 
conventional gearing by varying the winding pattern and the number of teeth in the rotor lamination. 
Result — savings in cost by eliminating gears. 

Another advantage of a reluctance type unit is the absence of sliding contacts with attendant elimi- 
nation of brush problems such as wear, vibration and noise. In fact, life of the resolver depends on 
bearing life only. 

Both stator and rotor are laminated. Because of the average effect inherent in a laminated con- 
struction, the accuracy of these units exceeds by many times the machining accuracy. Repeatability is 
better than ±3 seconds of shaft angle and crossover null error spread over one full revolution of less 
than 20 seconds of arc is obtained. 

This unit has been very effectively employed as a "vernier’’ resolver. When used in conjunction with 
a regular synchro resolver, extremely accurate system measurements result (see applications below). 

Multi-Pole Resolvers are presently operational in the Skybolt missile and Mariner (Venus probe) 
tracking equipment. 

For further information, contact: Sales Dept. 5050 State Rd., Drexel Hill, Pa. Area 215 MAdison 
2-1000, TWX 215 623-6068 — or our Representatives. 



Clifton Heights, Pa. 


Colorado Springs, Colo. 
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Patrolling the seas— 
a regiment of 
sentries, armed and 
fuzed by Avco! 


A fleet of nuclear submarines cruising 
somewhere beneath the Seven Seas is keeping 
a watchful eye on Peace. Each submarine car- 
ries sixteen Polaris missiles — powerful sen- 
tries — whose arming and fuzing systems were 
designed and manufactured by Avco. 

Avco’s Ordnance Division works as a team 
with the Naval Ordnance Laboratory to de- 
velop the detonation equipment for these 
fleet ballistic missiles. Their joint efforts were 
proved on May 0, 1962, when the United 
States successfully test-fired a “live” Polaris. 

Avco received the U. S. Navy’s coveted Cer- 
tificate of Merit for its work on Polaris. Avco 
is proud to have a part in this important de- 
fense program as well as other missile pro- 
grams to which it is contributing some of its 
arming and fuzing know-how. 

For more inf ormation about Avco’s capabili- 
ties in arming and fuzing and relat ed ordnance 
fields, write : Director of Marketing, Ordnance 
Division, Avco Corporation, Richmond, Ind. 





Avco 

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS. . . 
REGARDLESS OF RACE. CREED. COLOR, OR NATIONAL ORIGIN . . . WRITE AVCO/ORDNANCE TODAY. 



